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THE HAWAIIAN ISLANDS AND THEIR ANNEXATION. 

Some two thousand miles from San Francisco in a 
southeasterly direction lies the group of the Ha- 
waiian Islands, which have been the scene of the late 
revolution. The country is now in the hands of a pro- 
visional government who ,have deposed the queen, and 
the future disposal of the government is the question 
of the hour. Some advocate annexation to the United 
States. Great Britain would be hardly true to her 
nature did she not contemplate taking possession of 
the islands, so as to have one more stepping stone for 
the sun, which always shines on some part of her do- 
minions. Germany's interest in the islands has not 


About the year 1527 one or two Spanish ships were 
wrecked upon the islands, and the few survivors inter- 
married with the natives. Their descendants are iden- 
tified to the present day by their light skin, liability 
to freckle, and by their facial contour, which is Cau- 
easian. They are termed Kekea. The true discovery 
of the islands was effected in 1542 by Gaetano, a Spanish 
navigator, and in 1567 Mendana, another Spaniard, 
determined the true position of one of the islands, 
Kauai. In the beginning of 1778 Captain Cook visited 
the islands, whence his countrymen assign to him the 


i, | honor of discovery. He left them and returned toward 


the end of the year. He excited the hostility of the 
natives and on February 14, 1779, was killed by them 
on the shores of Kealakeakua Bay, on the island of 
Hawaii. He was endeavoring to recover a stolen boat 
when killed. The name Sandwich Islands is derived 
from Lord Sandwich, of England, and was given by 
Captain Cook. Fortunately the beautiful native name, 
Hawaii, is now in the ascendancy and will, it is, to be 
hoped, remain so. 

A very elaborate system of feudal government origi- 
nally obtained there, five or six independent monarchs 
holding sway. Wars were frequent. In one of them, 
in 1790, King Kamehameha was attacked by another 
king, and defeated the aggressor. He pursued his con- 
quest and thirty years later was sole monarch of the 








islands. The dynasty thus founded lasted until 
December 11, 1872. A chief, Lunalilo, was elected to 
succeed this house. On February 12, 1874, Kalakaua 
was elected king. He died in 1891, while visiting this 
country. His sister, the recent queen, Lilioukalani, 
the widow of John O. Dominis, the latter of American 
origin, succeeded him. She is the deposed ruler. Un- 
doubtedly no native dynasty will again hold sway. 

In the history of the country, which history is one 
tale of revolutions, some facts bearing on annexation 
may be noted. In 1810 Kamehameha I. wrote to 


4) George LIL. of England, desiring formally to acknow- 


ledge the British king as his sovereign and to place 
the islands under his protection. The offer, it is said, 
was accepted. Again, in 1843, a provisional cession of 


uz| the islands to Great Britain is recorded, which was 


abrogated a few months later. By special treaty of 
1889 the control of foreign relations was given to the 


14286 
14286 United States. 


The islands are twelve in number, with an area of 
6,400 square miles, over three times that of the State 
of Delaware, or about four-fifths of that of the State 
of Massachusetts. One island, Hawaii, contains 4,000 
square miles. Most of the rock formation is volcanic. 
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On Hawaii are two active volcanoes—Kilauea and 
‘Mauna Loa. Between the effects of eruptions and ac- 
companying earthquakes a number of lives have been 


M2} jost. The highest point in the islands is Mauna Kea, 


on Hawaii, which rises to an elevation of 18,805 feet 
above the sea. 

With such an immense range of altitudes, a great 
variety of climate can be secured. It varies from cool, 
frosty weather to very warm weather throughout the 
year. Sea breezes and northeast trade winds do much 
to temper excessive heat. In the winter heavy rain- 


14a | storms occur, lasting sometimes for weeks. 


The natives are supposed to be of the Malay race. 
At the time of Capt. Cook it is thought that the popu- 
lation was about 300,000. War and disease, the con- 
comitants of civilization, have reduced the population, 
until the census of 1890 showed a total of 89,990, of 
which but 34,486 were of the aboriginal race. It is 
believed that they were originally cannibals. Except 





. 4s for this feature, they seem to have had many excellent 


features. Capt. Cook’s death is believed to have been 
precipitated by his own cruelty and hypocrisy. The 
American whalers used to recruit their crews with 
Kanakas, as the natives were called, and tribute to 
their amiable qualities is easily found. 

On April 4, 1820, seven American missionaries reached 
the island. Shortly before this time the natives had 
destroyed all their idols, and the missionaries found a 
nation without any religion. In 1825 the ten com- 
mandments were adopted as law by the government. 
The first missionaries reduced the language to a writ- 
ten form, with an alphabet of twelve letters a, e, i, 0, 
u, h, k, 1, m,n, p, w. Whether the limited alphabet 
has anything to do with it may bea matter of surmise, 
but the population is said to be on the average less 
illiterate than that of New York City or Pennsylvania. 
It is claimed that they have a well settled American 
society, comparable to anything in the States. The 
general feeling on the island is said to be opposed to 
Great Britain. 

Last autumn the San Francisco E.caminer had a 
poll taken of the Hawaiian parliament on the subject 
of annexation. The sentiment then was strongly in 
favor of independence. The queen’s leaning toward 
absolutism is largely responsible for the revolution and 
presumable change of views of the leading men on 
annexation. Probably the sugar question is one of 
the factors at the bottom of it. At one time the sugar 
plantations paid a return of some fifty per cent on the 
investment. This state of things has been done away 
with by free West India sugar, so that a far smaller 
profit is made. The hopes of a bounty per ton of 
sugar is one element making the sugar planters anx- 
ious for annexation. 

Practically Hawaii draws upon San Francisco for her 
supplies. In 1891 the tonnage of American ships enter- 
ing the harbor of Honolulu was over three times that 
of English ships, or 173,891 tons. American imports 
aggregated $5,924,277, as against $1,201,329 of British 
imports. The sugar production is now 300,000,000 
pounds per annum. 

The leper colony on the island of Molokai, the scene 
of the heroic exertions of Father Damien, casts a shadow 
over a picture where there is so much that is fair. But 
Canada and Louisiana both have had lepers for many 
years ;so in leprosy we would have no new acquaint- 
ance. Some thousands of miles to the south and east 
of Hawaii, Robert Louis Stevenson has established 
himself. But his lovely Samoa hardly yields to the 
charms of the more northerly group of Hawaii. The 
varied climate enables any form of vegetation to be 
raised that can be grown in a temperate or tropical 
climate. The establishment of a botanical garden, 
absolutely unique in the world’s history, would be an 
interesting possibility. The islands are but six days 
from San Francisco, and by fast steamers could be 
brought much closer. Under proper conditions, they 
might attract and should attract many tourists. The 
fact that America is by far the nearest mainland seems 
to bring the islands within the operation of the Monroe 
doctrine, and goes to forbid the establishment there of 
a European power. The purchase of Alaska, under 
the advice of Seward, when United States Secretary of 
State, has proved an excellent operation for this govern- 
ment. The annexation of Hawaii, it may be believed, 
would prove in its degree equally good for us, and, it 
is to be hoped, would be good for the inhabitants also. 
As a touching point for ships, its value cannot 
be overestimated. In war the importance it would 
acquire, as a strategetical point, and as a depot for 
coal and supplies for war ships, is obvious. We al- 
ready possess by treaty, rights in a species of harbor or 
coral lagoon, Pearl Harbor by name, which requires 
dredging before it will be available for ships of war. 
The bay of Honolulu, on the island of Oahu, is the 
principal harbor. It has 2244 feet of water. Good 
harbors among the islands are very few. 

The islands now have a debt of $3,000,000. The 
necessary assumption of this debt is one of the princi- 
nal reasons cited against annexation. It would virtu- 
ally represent a price paid for the islands. 

ee Oe 
THE EDISON INCANDESCENT LAMP PATENT 
ATTACKED. 


History repeats itself. Some years ago the great 


lawsuit accumulated, and was produced before the 
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Edison incandescent lamp patent. In Goebel’s alleged 
inventions we find the exhausted glass receiver and 
th. true filament of carbon. It is not a rod or segment 
of pencil lead but a true filament of Edison's favorite 
panboo. Starr's early lamp, it will be remembered, 
was based on a rod of carbon. The distinctive feature 
of Edison’s invention is the thin high resistance fila- 
Gr bel was engaged in work upon apparatus for the 
Technological School of Hanover. His attention was 
there called to the Starr lamp. He emigrated to 
America and started as a dealer in clocks in this city. 
He experimented with electricity. He produced a 
repetition of Sir Humphry Davy’s are light upon the 
roof of his residence. The exhibition of so powerful 
a light occasioned an alarm of fire and the inventor 
was, it is said, charged before a magistrate with breach 
of the peace, 

He then tarned his work in the direction of Starr’s 
invention. He experimented with the incandescent 
lanp. From experiments with such material as a bit 
of a carb »nized uinbrella stick, he progressed through 
the list of various wood fibers, until he tried a fiber 


from the bamboo stem of a pipe. Like Edison, he 
found that bamboo answered the purpose admirably. 
He wade a number of lamps as early as the year 1855. 
A number of what purport to be these identical lamps 
are produced at the trial now in progress. 

The lamp chambers are of glass tubing. Leading- 


in wires of copper, platinum and iron are used. The 
fiber, there is no doubt, is what it purports to be. The 
leading-in wires enter the base of the chamber. The 
ends are wound into spirals and retain within their 
convolutions the ends of the filament. To make a 
good joint in some lamps a carbonaceous cement has 
been used. It is claimed that it was made from 
Dixon’s stove polish. In other lamps the joint was 
made by eleetroplating with copper. In some lamps a 
straight filament was used, one leading-in wire reach- 
ing nearly to the top of the chamber. In others a 
spiral filament and in some the familiar horse-shoe 
shaped filament is seen. The last shape the inventor 
called the hairpin pattern. 

The vacuum was the strict Torricellian vacuum. The 
lamp, after introduction of the filament, was sealed to 
the top of a glass tube over 30 inches in length. The 
whole was filled with mereury, and set up, open end 
down, with the lamp on top. Thus it constituted a 
barometer. The mereury descending to the height of 
the barometric column produced the Torricellian va- 
cuum in the chamber. The chamber was then sealed 
by the blowpipe flame and melted off from the baro- 
meter tube, 

In these early days Goebel is said to have frequent- 
ly exhibited his lamps. He used to set them in opera- 
tion on his show case. He left his shop in 1874 He 
used to exhibit a 12 inch aperture telescope which was 
carried on a wagon about the streets. He used to show 
his lamps from the wagon to attract attention. A bat- 
tery was taken as part of the outfit. These street ex- 
hibitions go back of 1860, so it is alleged. 

His imperfect knowledge of the English language 
and his limited association with the world are cited as 
reasons for the obscurity of his work and for his not 
pressing his claims, It is also doubtful if, assuming all 
the allegations to be true, a patent could have been se- 
cured by him after the repeated public exhibitions. 
There was less inducement to patent it at the first 
dates cited, because there was then no dynamo in- 
vented available for cheap production of the current. 

Such is an abstract of the story presented. If he 
fares but a degree better than Drawbaugh, the humble 
German inventor may carry with him the whole body 
of the court of last resort, and may destroy the Edison 
rights to the filament of carbon of the modern incan- 
descent lamp. | 
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frial of an American Armor Plate at Portsmouth, 
England, 

A Harvey nickel steel armor plate, 6 inches thick, 
Was tested on board the Nettle at Portsmouth on 
the 17th ult. The6 inch breech loading gun was used, 
firing Holtzer’s forged steel projectiles weighing 100 
pounds each. The trial was of a very unusual kind, 
the gun and projectile being those regularly employed 
for testing 10% inch plates, except, indeed, that for 
two out of the five rounds constituting the usual test, 
Palliser chilled iron shot are used, whereas in this 
case four rounds were fired with Holtzer projectiles. 
It was out of the question to attack this plate with 
the usual charge and striking velocity, and the follow- 
'ng order was observed: Round 1 was fired with a 
charge, we believe, of 30 pounds; at all events, the 





‘triking veloeity was 1,507 feet per second. The projec- | prod 


tile Was pulverized without cracking or seriously in- 
Juring the plate. Round No. 2 was fired with, we be- 
lieve, 42 pounds of powder. The striking velocity was 
L513 feet per second. The shot was again broken up, 
but the plate was cracked, No. 8 round was fired, we 
believe, with 48 pounds of powder. The striking veloc- 
ity was 1,960 feet per second. The projectile perforated 
the plate and was lodged in the form of fragments in 
the backing. No. 4round was fired with the chargo 








again reduced, so as to give a striking velocity of 1,815 
feet per second. The shell was again broken up with- 
out perforation, and no further cracks were made, 
and no part of the plate fell off from the backing. 

This is a most remarkable trial, says the Engineer, 
for it must be borne in mind that the resisting power 
of a plate is more nearly as the square of its thickness 
than as the first power, 30 that for a 6 inch plate to 
break up a projectile which until recently was a match 
for 104¢ inches is a great triumph, and it may be seen 
from the account that any structure behind the back- 
ing would have been protected. Attention must be 
called to the fact that while the shot was broken up 
at 1,815 feet velocity in such a way that a great part of 
its striking energy must have fallen harmlessly on the 
plate, it cannot be argued, on the other hand, that a 
shot is only capable of delivering a fixed quantity of 
energy before fracture, and that all energy over and 
above that is lost, for it appears that at 1,960 feet ve- 
locity much more injury was done, because we sup- 
pose more energy was delivered before the work of 
fracture was complete. Probably the fracture of the 
projectile occupies such a period of time that more 
work is done on the plate by increasing the velocity, 
because, although the shot is the weakest element, 
there is not time to find the line of least resistance be- 
fore additional injury is done to the plate. It is per- 
haps the same action as causes fulminate not to follow 
the lines of least resistance taken by slower powder in 
bursting a vessel. 
Thermal Storage, 

In the course of a recent lecture at the Society of 
Arts, London, Professor Unwin made the first public 
mention of a very important invention known forsome 
time toa few, and likely to havea bearing, so The 
Engineer says, on the economic generation of elec- 
tricity, whether in large or in small installations. It 
is the invention of Mr. Druitt Halpin, and consists in 
the storage of the continuous thermal work of one or a 
small number of boilers to do the work of several or a 
large number of boilers for short periods, That is to 
say, that he meets the difficulties which bring about a 
low load factor, and with an ordinary load diagram he 
is able to meet the varied demand on the part of 
engines and generators, with a uniform or straight line 
load diagram as concerns the boilers. His system is 
one which is equally applicable for continuous and for 
alternating current stations, and in many cases it will 
make secondary batteries unnecessary, except in very 
small numbers. We shall not now enter into a full de- 
scription of Mr. Halpin’s system, but we may briefly 
describe it as follows: At the present time it is neces- 
sary in electric generating stations to provide sufficient 
boiler power to meet the maximum demand, or the 
highest part of the load diagram. This only, even if 
we make its mean, represents about one-sixth to one- 
fourth of the twenty-four hours; yet boilers must be 
provided, and fires either lighted up or banked up to 
meet this short period, the boilers themselves being 
sufficient to meet the maximum demand continuously. 

This not only enormously increases the fuel consump- 
tion, but it makes capital expenditure high, and the 
unit cost of current very much higher than if produced 
with boilers always working at full load. To avoid 
these difficulties and losses, Mr. Halpin, under this 
thermal storage system, employs boiler power of from 
about one-sixth to one-fourth the maximum load. 
These boilers he works continuously at their best and 
most economical rate of evaporation. During those of 
the twenty-four hours when the generating station de- 
mand is small, the thermal work of these boilers is 
stored by passing the water which they heat into a 
sufficient number of plain storage tanks, protected 
from loss by radiation or conduction. The boilers 
which he employs will work at a pressure of say 250 
pounds on the square inch, and will be what we may 
call flooded boilers; that is to say, there will be no 
steam space within them. The storage tanks will, of 
course, also be worked at this pressure, but by very 
well known arrangements steam will be taken from 
them when the engines are working at a pressure of 
say 180 pounds. During the time of maximum load the 
water level in these tanks will fall by conversion of 
heated water into steam, and the level will again be 
made up during the fall to minimum demand. The 
storage tanks will be the equivalent of the gasholders 
in a gas supply system, and in number will be sufficient 
to give a capacity of about 14 pounds of water per 
pound of steam required during the period of demand 
which is above the mean load. The estimated cost of 
this arrangement is less than that for a sufficient nuin- 
ber of boilers, and a saving on the present cost of steam 
uction in some of the well known generating sta- 
tions will, it is said, probably be from 40 to 50 per cent, 
so great is the loss of fuel during the time when boilers 
are under fire with closed stop valves. 

Mr. Halvin’s system has never been employed in 
electric work, but the enormous cost of fuel per electric 
unit under existing circumstances, as compared with 
the easily practically possible 2%{ pounds of coal per 
unit, shows how much it is wanted, and now com- 
yletely it has escaped all previous inventors. Zet the 





principle upon which it is based is old, and has re- 
ceived various applications. It is another of that im- 
portant class of inventions which employs old means 
in new combinations and applications to the public 
benefit, 
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HMalf-tone Etching on Copper for Typographic 
Blocks, 

A contributor to the Photographic Times says : 

Copper, being tougher and harder than zinc, makes 
a particularly good metal for type press work. It will 
stand double the number of impressions, and show no 
wear whatever. Besides, the results are finer and bet- 
ter in every way. Inasmuch as nitric acid is not a use- 
ful mordant for cop er, entirely different methods of 
procedure are necessary. 

It has long been known that bitumen contained pro- 
perties of being sensitive to light, and this article will 
form our sensitizing mixture. The formula below for 
preparing the bitumen is to increase its senaitiveness, 
which in this age of haste and “ do-things-quickly ” is 
an essential. 

Dissolve 7 to 10 grammes of sulphur in a sufficient 
quantity of carbon bisulphide, and then add 100 
grammes bitumen. The solution is then freed from 
carbon, and placed in a drying stove, in wiiich the 
temperature is gradually raised to 856° F., until the 
odor of sulphureted hydrogen disappears, which re- 
quires about five hours. The bitumen, after this treat- 
ment, shows itself in the form of a black maas, bril- 
liant, insoluble in alcohol, but equally soluble in ben- 
zine, turpentine, etc. Four parts of this bitumen are 
dissolved in 100 parts of benzole, which forms the sen- 
sitizing mixture. 

The copper plate, having been polished with charcoal 
(which is made for this purpose), is dried, then coated 
with the bitumen solution, using a whirler to distribute 
it evenly over the plate. It is now placed in contact 
with the negative, exposed in bright sunlight for ten 
minutes, developed in a bath of turpentine in the dark 
room. The turpentine dissolves all the coating that 
has been protected from the light, leaving the image 
clean and clear. 

The plate may now be touched up, using a fine brush, 
and the sensitizing mixture placed in the light for a 
time, when, after painting the Sack with shellac, it is 
ready for etching. One ounce of a saturated solution 
of perchloride of iron is added to four ounces of water, 
and the plate is placed in this sclution, using a giass or 
porcelain tray. The biting commences immediately, 
and is to be continued until a sufficient depth is reached, 
which can be judged by scraping through the coating 
on the margin, and when the fingernail catches against 
the edge it is deep enough. It should be about the 
depth of the thickness of a tin plate. 

This plate should be brushed during etching to aid 
the solution in getting at the metal, using a soft camel- 
hair brush. The plate is now ready for mounting, 
routing, or sawing away the edge, and nailing toa block 
of mahogany of a thickness to make the whole just 
type high. 

Copper is being extensively used now, and half-tones 
on this metal command a higher price in the market 
than zine work. This process is very simple, and gives 
excellent results. 
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A High Temperature Furnace, 

M. Henri Moissan has contributed to the Comptes 
Rendus an interesting report upon his experiments 
with furnaces worked at extremely high temperatures. 
He observes that the highest temperature attainable 
by coal gas and an oxygen blast is aboat 2,000° C., at 
which no crucible other than one made of quicklime 
will stand. Having had occasion to submit sub- 
stances to astill higher temperature than 2%,000° C., M. 
Moissan thought of using the heat yielded by the elec- 
trie are, and to this end he planned an arrangement 
which has at least the merit of extreme simplicity. 
The furnace is formed of two bricks of quicklime, care- 
fully cut out and placed one above the other, the 
lower brick having a longitudinal groove in it to re- 
ceive the two electrodes, and a small cavity in the 
middle which serves for a crucible. This contains the 
substance to be ignited. In the first experiments, a 
small Edison dynamo driven by a gas engine was used, 
and with a current of 30 amperes and 55 volts a tem- 
perature of not much exceeding 2, 250° C. was attained. 
Ultimately a force of 50 horse power was used, and the 
temperature of 3,000° C. was reached. Great care was 
necessary, in the experiments, to avoid injury to the 
eyes and the face by exposure to the fierce heat. Some 
remarkable results were obtained by employing these 
high temperatures. At 2,500° C., lime, strontia, and- 
magnesia crystallize in a few minutes. If the tem- 
perature reaches 3,000° O., the material of which the 
crucible is composed (quicklime) melts, and runs like 
water, At the same temperature, carbon quickly re- 
duces calcium oxide, and the metal is liberated in 
abundance. Some very fine crystals of the borides 
and silicides can also be obtained in this way, and 
many substances exhibit very striking reactions. M. 
Moissan is continuing his researches, and he promises 








to publish his further results. 
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THE MONEY MAKER. 
For wonths past a familiar sight on Broadway has 
been the toy vender who sells the little machine called 
the ‘Money Maker,” the machine consisting of a pair 
f rollers, in one side of which are inserted plain sheets 
of paper, of the size of a bank note, and as the rollers 
revolve, a bright new bill rolls out from the opposite 
side, then another blank sheet is inserted and another 
bill rolls out, and soon. To the uninitiated this ope- 
ration is a mystery, and to the unprincipled it is ap 
device long looked for. This machine is 


parently the 
good as device calculated to make 


any 


certainly 


as 





Foreign Commerce of the United States. 
According to the report of the Bureau of Statistics, 
the value of our imports of merchandise for the calen- 
dar year 1892 was $876, 198,179, an increase of $47,877,236 
over the value of the imports for the calendar year 1891. 
The average annual value of our imports for the ten 
calendar years from 1882 to 1891, inclusive, was 
$730,009,046. It will thus be seen that the value of our 
imports for the calendar year 1892 exceeded the annual 
average value of imports for the ten preceding calendar 
years by the sum of $146,189, 133. 
The increase in the value of articles and classes of 
articles of merchandise imported during 
1892, stated in the order of magnitude of 
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Fig. 1.-THE MONEY MAKER. 


something out of nothing, but in this, as in other 
things, what you get you must pay for. 
The explanation of the device is made simple by the 


enlarged cross section 
the standards are attached the ends of a strip of black 
eloth, which is wound around both rollers in opposite 
so as to about evenly divide the cloth be 
tween the The gudgeons of the rollers are 
squared to receive an ordinary clock key, by means of 
which either To prepare the ma- 
chine for operation, the cloth is wound upon one of 
the rollers while it is partly unwound from the other; 
then the key is transferred to the gudgeon of the 
partly filled roller, and as it is turned, crisp new bank 
bills are fed into the machine and are wrapped with the 
black cloth upon the roller between the convolutions of 
the cloth ; one bill after another is thus inserted until 
three, four or more bills are hidden in the roll and the 
rollers present about the 


directions 
rollers 


may be turned. 


saine appearance as to size. 
This preparation, of 
course, takes place aside, 
and is not seen by the per 
sons to whom the trick is 
shown. The key is 
shifted from the roller con 
taining the bilis (the upper 


to be 


one in the present case) to 
the lower Now, as 
the lower roller is turned so 


ote 


as to unwind the cloth trom 
the upper roll, a piece of 
plain paper of the width 
and length of a bank note 
is inserted at the moment 
the bill to 
emerge from the layers of 
upper roll. 
be 


first is about 


cloth on the 
The 
rolled upon the 
under the outer layer of 
cloth, so that while the 
paper appears to be simply 
rolied through between the 


paper begins to 


lower roll 


roliers, coming out upon 
the opposite side a com 
plete bill, it is in reality 


only hidden by the cloth 
on the lower roller. After 
the first bill is discharged 
the rollers another 
of paper 


from 


piece must be 
supplied in such a manner 
that it will begin to enter 
the 


bill emerges, and so on. 


machine as the next 


© eee 
Tuk molecules of ice are 
bound together by a4 very 





To the two rollers journaled in | 


value, was principally in coffee, caused 
largely by increase in price, cane sugar, 
wool and manufactures of, leaf tobacco, and 
raw silk. There was a decrease in the value 
of imports of beet sugar, iron and steel and 
manufactures of, textile grasses and other 
vegetable substances, and vegetables. 

The total value of our exports of merchan- 
dise during the calendar year 1892 was 
$938,419, 898, as against $970,509,646 in 1891, a 
decrease of $32,089, 753. 

The value of our exports of domestic mer- 
chandise was, during the calendar year 1892, 
$923, 226,312, as against $957,333,551 in 1891, a 
decrease of $34, 107,239. 

There was a marked decrease in the value 
of exports of raw cotton, caused largely by 
the decline in price, and in copper, refined 
sugar, manufactures of iron and steel, manu- 
factures of leather, and manufactures of 
wood. 

The total value of our imports and exports 
for the calendar year 1892 was $1,814, 618,072, 
an increase of $25,787,483 over the total value 
of our foreign commerce of 1891, when it 

amounted to $1,798,830,589. The average annual value 

of our foreign commerce for the ten years from 1882 to 

| 1891, inclusive, was $1,524, 692,025. 

The value of our foreign commerce for the calendar 

/ year 1891 exceeded the annual average value for the 

ten preceding years by $289,926,047. 
os —> + 6 +a 

THE MAIN SHAFT OF THE STEAMER UMBRIA AS 

REPAIRED. 

In our number for January 28 we gave several illus- 
| trations showing the mode of repairing the main shaft 
lof the Cunard steamer Umbria, which, it-will be re- 
membered, broke down at sea December 28 last, and 
was temporarily mended, thus enabling the ship to 
|} reach the port of New York. A more permanent repair 
was here undertaken, which consisted in drilling out 
the broken section of the shaft, setting in a new sec- 
| tion, and securing the same in place by means of nuts 
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THE MAIN SHAFT OF THE STEAMER UMBRIA AS REPAIRED. 
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the accompanying engraving, which is from a photo: 
graph taken just before the ship sailed for England. 
A indicates the newly inserted section of the shaft. 
The Umbria left this port on her homeward voyage 
on the 26th of January, and safely reached the Mersey 







——— 
<> 


%, 
% 
) 
+ 
¢. >> 
% q ¢e, f 
> ak 2 IIIT ie 
*e, 
— le 
"te, 
. CVOMMISIETEETTEEDA, 
iL ss Ld hdbhbedhddbbiddiddididdidihdhdhids?) >> 
7 e 
i 


PAPER 


Fig. 2.—CROSS SECTION OF THE MONEY MAKER. 


February 4, showing that the job of repairs wesa 
good one. At Liverpool a new main shaft is to be put 
in and the ship put in order for the coming summer 
passenger traffic. which it is expected will be very 
large, in view of the World’s Columbian Exposition 
that opens in May next. 


in 
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Metal Sieepers for Railways. 

In a report on steel sleepers contributed to the In- 
ternational Railway Congress at St. Petersburg, M. 
Kowalski states that about 103 per cent of the total 
railway mileage of the globe is carried on metal sleep- 
ers. He finds that on 
about 4,600 miles of line, 
of which 180 miles were 
laid with steel sleepers, the 
maintenance of way of 
the latter was 30 per cent 
less than that of the rest 
of the line. According to 
another estimate, with me- 
tal sleepers the saving in 
eost of maintenance is 12 
per cent for the first year 
they were laid, and rises to 
40 per cent in the third 
year. There is also a con- 
siderable saving in replac- 
ing sleepers, as the life of a 
wooden sleeper is put down 
at 15 years, as against 30 
for the metal one. Tak- 
ing first cost only into 
account, M. Bucha esti- 
mates that to pay the me- 
tal sleeper ought not to 
cost more than 1°63 times 
the wooden one ; and this 
estimate is confirmed by M. 
Asser, engineer-in-chief of 
the Dutch railways. If, 
however, the reduction in 
cost of maintenance and 
renewals is also considered, 
M. Kowalski coneludes 
that a metal sleeper may 
have a first cost twice that 
of the wooden, and still 
show a large saving. 


————_ee _____ 





CoMMODORE FOLGER, 
Chief of the United States 


great force. Te , separate them, that is to melt say one| and bolts, which passed through the thrust collars of | Naval Ordnance Bureau, is reported to favor the con- 
pound of jee at 42° F., requires a power of 109,396 foot | the shaft and the collars of the new section. These re-| struction of a 16 inch gun, 511% inches in length, weigh- 


pounds, or a power equal to lifting the ice to a height 
of over twenty miles, or the exertion for one minute of 
over three horse power 


| pairs occupied about thirty days’ time. 


ing 246,800 pounds, and capable of throwing a missile 


The appearance of the main shaft as thus finally re-| weighing a ton 16 miles. The cost would be about 
| paired, and of the newly inserted section, are shown in | $120,500, 
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A LIGHT AND SIMPLE MOTOR. 
A motor to be operated by the hands and feet, which 
may be used for driving flying machines and other 
purp* wes, and is designed to bring into play all the 
muscles of the body, is shown in the accompanying 
iJlustration, and has been patented by Mr. Theodore 
4. Stark, of Ottawa, IL In use for a flying machine, 
ne -bown, the motor is provided with a light 
open frame having an open central space 
large enough to receive the body, the frame 
being suspended from an aeroplane, which 
may or may not be inflated. The motor con- 
.ists of straight hollow bar, with a central 
sot for a driving shaft and pulley, an end- 
less belt wound once or twice around the 
pulley running also over pulleys journaled 
in forks at the ends of the bar, the forks 
being adjustable to give the proper tension 
to the belt. On the bar near its ends are 
slides, one to be moved by the hands and 
the other by the feet, and the slides have 
on each side projecting grooved abutments 
through which passes the driving belt, a 
swinging leaf or link being so arranged in 
each abutment that when the slide is pulled 
in one direction the leaf on one side will 
permit the slide to move freely along the 
belt, but when moved in the other direction 
the leaf binds the belt in the abutment, 
and the movement of the slide is imparted 
to the belt. In side extensions of the frame 
are journaled propelling wheels, whose hubs 
have grooved pulleys connected by a belt with the driv- 
ing pulley, whereby the motor is operated as a flying 
machine, the propeller blades being arranged at such 
angle that they will lift upward on the machine, and 
also move it forward. 
—_—__~<+-9-+-o____— 
A HORSESHOE SHARPENING APPLIANCE. 

A novel anvil attachment designed to facilitate the 
sharpening of horseshoes is shown in the accompany- 
ing illustration, and has been patented by Mr. Jerome 
W. Rapp, of Pineville, Pa. A vertically adjustable 
keeper is fastened to the front of the anvil by a bolt 
passed through a slot, and on the face of the keeper 
are teeth engaged by teeth on a shank which carries 
at its upper end a die at the side of and at an angle 
to the top or face of the angle,the same bolt also fasten- 
ing the shank in place on the keeper. On the sides of 











the shank are lugs carrying a pivot for a lever which has 
“n upper curved end extending opposite the die, the 
lower end of the lever being connected by a link with 
* pivoted lever passing through a slot in the founda- 
tion, and having at its end a downward extension and 
footpiece. The clamping lever is normally held away 
from the die by a spring, until the operator presses 
"pon the foot piece, after the shoe has been placed in 
Position to sharpen the calks. With this construction 
the operator has both hands free to manipulate and 
work on the shoe, which is held securely in place on 
the anvil by simple pressure on the foot piece. 
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Cold Storage for Silks. 

The cold storage of furs and woolens as a preventive 
4gainst moths is now quite familiar to the publie, but 
the cold storage of silks is, we apprehend, a new sug- 
festion for which the trade has to thank the observing 
New Yorkers. The theory and practice are thus de- 
scribed by a recent writer : 
wari silk is sold by weight, and when stored in ordi- 
ra warehouses the silk dries and naturally decreases 

value. By storing it in a cold vault the moisture is 
Preserved and the silk keeps its weight. There is 
‘nother curious fact in regard to the cold storage of 
eo Many large dealers in silks and ribbons keep 

reir bales and bolts in cold storage with the tempera- 
= reduced below the freezing point. It was discov- 
Ted some years ago that silk in winter usually had a 
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Scientific American. 
finer luster than in summer. The cold air was supposed 
to be accountable for the change, and an experiment 
was tried in keeping bales of silk in cold rooms for com- 

parison with others on the store counters. 
” The cold silk then appeared to be of a much finer 
quality, when in reality it was from the same loom. As 
soon as this fact became generally recognized the large 
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STARK’S MOTOR FOR FLYING MACHINES, ETC. 


silk dealers went to the cold storage warehouses and 
had their silks placed in freezing vaults. In some cases 
the thermometer is kept as low as 10°, and when 
the bales are taken out they feel like blocks of ice. 
Some firms keep most of their stock in storage, and 
only take silk out in quantities equal to the anticipated 
sales of the day, for the luster acquired by freezing soon 
disappears after exposure on the bargain counter. It 
is asserted that an inferior grade of silk while extremely 
cold has the feeling and appearance of a much higher 
grade which has not been frozen; while, on the other 
hand, it has been found that the best grades are not 
improved by the arctic treatment.” 
+ 
N IMPROVED FIRE APPARATUS. 

The accompanying illustration represents a com- 
bined fire escape and fire extinguisher patented by Mr. 
M. A. Pauly, of Eau Claire, Wis. It is designed to be 
raised in the center of the street, so that the firemen 
may work over telegraph and other wires strung on 
poles, and is provided with insulated shears for cut- 
ting all kinds of interfering wires. The apparatus is 
carried by a frame upon a wagon body, the wheels 
being mounted to make short turns. At one end of the 
body is a shaft to which is secured the lower section of 
an extensible ladder whose sections slide one upon an- 
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form of the first section horizontally, adjusting iis 
front standards, and fastening the back short ladder to 
the back end of the beams of the platform. A small 
rope tied to a hook and pulley at the loose end of the 
life lines is then thrown to a window in the building, 
where the hook is placed in a ring in the window 
easing or ceiling, after which the life lines are ad 
justed to the proper tension, and the fire- 
man begins to operate the gears above the 
platform to move the car back and forth, 
Another fireman, in the meantime, runs 
up the third section, and in a similar man- 
ner adjusts its platform and back ladder, 
and makes the life line connection. To 
overcome any liability to sag back of the 
section being raised, a triangular arm ending 
with a gear wheel runs in a rack bar in tho 
outside of each side frame of a section, be- 
ing firmly fastened to the outside of the 
side frames near the top of the stationary 
section. The platforms are desigted te be 
sufficiently strong to prevent the sectional 
ladders from being pulled forward or sagging 
backward. 
BE OS EE A ee EEE TEN 
Anticholerin of Kiebs, 
Professor Klebs, reasoning that every 
organism during its lifetime produced sub- 
stances which if allowed to accumulate 
would result in the death of such organism 
(in the case of man and animals these pro- 
ducts are carbonic oxide, bile, urine, ete.), 
has realized success in the treatment of tuberenlosis 
by a preparation, ‘“tuberculocidin,” made from the 
cultures of the tuberculosis bacillus (Am. Jour. Pharm. 
1891, 599); the failure of Koch’s tuberculin is expiain- 
able by the presence of products which have specific 
toxic action upon man along with the products which 
are destructive to the bacilli; by removing the former 
substances (called alkaloids) a preparation is obtained 
not injurious to man, but fatal to the bacilli. Anté- 
cholerin is a preparation in which these reasonings 
are applied in the purification of an extract from the 
culture of the comma bacillus, and which has given 
very encouraging results in the treatment of cholera 
in a Hamburg hospital; while only the most serious 
cases were treated with it, the number of fatal cases 
was 16-17 per cent less than was the case with other 
treatment. The preparation is a clear, brown-yellow 
viscid liquid, having an odor reminding of cholera 
patients ; it is injected into muscular tissue of the 
stomach, or into the subcutaneous tissue of the thigh, 
—Dr. Manchot (D. Med. Wochenschr.), Pharm. Ztg., 
1892, 719; Am. Jour. Pharm, 
—_—_—_—_—_"—- 3+ @-+@— . 
THE newest walking-stick is verily a light unto his 
feet and a lamp unto his path—an electric light is 
hidden in the handle. 








other. The lower ladder section is 
raised to the desired angle by means 
of a bowed rack bar, acted upon 
through a crank and connected gear- 
ing, and at the top of each ladder 
section except the top one is an ar- 
rangement of cables and pulleys where- 
by a crankshaft may be worked at the 
top of one section to raise the next 
section, and so on until all the sections 
are raised. Near the top of each ladder | 
section is a swinging platform, con- 
nected with which are detachable lad- | 
ders, bracing the main ladder and con- 
necting it with the ground, to facilitate 
the carrying up of hose and afford 
further means of escape. In the upper 
end of each ladder section is a drum 
carrying a strong rope adapted to 
serve as a track for a life car, one end 
of the rope to be thrown to a window 
in the building, where it is to be made 
fast, when the drum is turned to take 
up any slack. Beneath this druin is 
another on which is the carrying rope 
for a life car, the arrangement being 
such that by turning the drum the car 
will be moved quickly backward and 
forward to convey people from the ff 
building to the landing. The car is 
also supplied with a sinall rope with 
which a fireman may raise a line of 
hose, to direct a stream upon the build- 
ing from the car. When not in use 
the sections are run down to make the 
ladder as short as possible, and so 
that all will lie horizontally on the 
frame. 

The apparatus being placed in posi- 
tion the gears upon the frame are turn- 
ed to actuate the rack bar, raising the 





sections to the desired angle, when a = + = a 
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fireman goes up the first section, cuts 
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interfering wires, and runs up section 
two to its position, swinging the plat- 
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The Glacial Pericd, 
RALPH 8. TARE. 

It is not generally known, even among people well 
educated in lines non-geological, to what an extent we 
are indebted, as a people, to a certain accident or inci- 
dent which occurred to a portion of the earth in times 
not very remote. If one will examine a map of New 
Jersey, he will find to the north of a line somewhat 
irregular, but extending from near New York to a point 
a tew miles south of Delaware Water Gap, that there 
are many lakes, while south of this there are none. 
Moreover, if he is acquainted with the State, he will 
recall the fact that south of this line the streams flow 
uniformly in broad valleys with moderate slope, while 
north of it the valleys are sorietimes narrow gorges, 
and the course is often marked by rapids and even 
falls. The same description holds true for the country 
on either side of this line continued northwestward to 
Dakota 

One who has traveled in the North and South can 
hardly have failed to notice this remarkable diversity 
in scenery, if he has traveled with hiseyesopen. Who 
would mistake the scenery of Maryland or of Virginia 
for that of New !ingland? To be sure, the grander 
features of the topography in the two regions differ, 
because of difference inherent in the rock structure in 
large measure ; but the details vary because of this ac- 
cident. The gorges, the falls, the lakes, the pitted 
sandy plains, the grand,knolls, and the lenticular drum- 
lin hills which oceur, for instance, in Boston Harbor 
and near Worcester, all these are found tothe north of 


this line; but to the south of it they do not occur. 
This must not be accepted as strictly true, for all know 
that lakes do oceur, that waterfalls and gorges are 


found south of this line; but they are rare, and are of 
different origin. 


The line of which I have spoken is the terminal 
moraine on the southern limit of a great continental 
glacier that covered all the land north of it with an ice 
sheet, compared with which the inland ice of Green- 


land is small in extent and probably also slight in 
thickness. When this came, how long it remained, 
when it disappeared, and just what its exact history 
was we have not yet sufficient knowledge to state ; but 
that it came upon a land which had previously been 
inhabited by piants and animals, and that it stayed a 
long time before disappearing we know to be facts, and 
can demonstrate to the satisfaction of even the most 
skeptical. Soils were removed and others put in their 
place, some valleys were deepened and hills lowered, 
other valleys were clogged with debris and the river 


turned aside or ponded back by dams of drift, and even 
hills had their form changed by the accumulation of 
drift upon their slopes and summits. Our excellent 


water power of New England was made possible, in 
large part, by the glacial changes, the strong though 
rocky soil of the same region was given it by the ice, 
the scenery was modified by it, and even the harbors 
of that coast seem, possibly, to have been the indirect 
result of the presence of the glacier. 

[t was very early noticed that in Europe and North- 

ern America there were accumulations of bowlders, 
gravel, sand, and clay, sometimes stratified as if laid 
down in water, sometimes totally unstratified as if 
merely dumped there; and to this material was given 
the name drift. Certain deposits in southern regions, 
chiefly near rivers, which we now know to be of differ- 
ent character, were classed with the drift, and the 
whole mass was ascribed to the Noahcian deluge and 
was pointed to as proof of this deluge in answer to the 
eriticisms of biblieal skeptics. As the materials were 
studied, however, they presented many difficulties 
which the more acute students could not account for. 
It was noticed, for instance, that the bed rock was 
often scratched and grooved, and that these scratches 
were uniform in a given region, and even over as large 
an area as New England that the grooves pursued a 
nearly uniform northerly and southerly direction, 
though varying slightly from place to place. Large 
bowlders of rocks, of granite, for instance, were found 
stranded upon rock of an entirely different character 
and without a granite outcrop often in many miles, 
Stadying this phenomenon, it was found that if one 
went in a northerly direction, toward the point to which 
the glacial scratches extended, an outcrop of this rock 
could usually be found. Little by little it became ap- 
parent that these bowlders came from the north, and 
a study proved that this was so. It was then found 
that one could trace these bowlders to their souree, and 
that from knobs of rock there were southerly extend- 
ing trails, which in the case of certain distinctly marked 
rocks were easily followed. 

That floods of water unaided could transport great 
blocks of rock, often weighing scores of tons, in some 
cases many miles (rom their source, seemed improbable, 
particularly since many of the deposits of drift were 
not stratified, but consisted of fine clay and bowlders 
indiseriminately mixed, plainly showing that they 
were not assorted by water. Violent currents were as- 


sumed by some, but the view most commonly accepted 
was that these currents carried with them icebergs 
which buoyed up the blocks of stone and earriéd much 


drift, which, when they were stranded, fell down with- 
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assume currents with remarkable uniformity of direc- 
tion ; but since no other explanation offered itself, this 
seemed a necessary assumption, There was, however, 
one fact which, more than all others, made the theory 
weak, and this was that large bowlders were often 
found upon hill tops, to which they were borne from a 
much lower region. It was not noticed then that there 
was a line quite distinct in character, south of which the 
glacial drift does not occur, and that this line is not a 
height of land, but varies, sometimes crossing the 
plains, sometimes the mountains. Had they noticed 
this, they must have given up the theory, for surely no 
flood could oceur which would cover hilly New Eng- 
land and the Highlands of New Jersey but fail to pass 
over the arbitrary line often to much lower land. 

While these difficulties were puzzling many geologists, 
Louis Agassiz came to America and with his wonderful 
perception saw that the drift deposits and the glacial 
phenomena of New England were an almost exact 
repetition of the phenomena in the valleys of the Alps 
below the glaciers which had once been occupied by 
ice, and he saw that, since the facts were the same, the 
explanation was probably the same. Since he published 
his views there has been a careful study made of the 
whole problem, facts have been accumulated with great 
care, and all point to the truth of his theory, until now 
it is supported by overwhelming testimony. 

The ice front stood, as has been said, in an irregular 
line, extending from Dakota through Wisconsin, Ohio, 
Southern New York, Northwestern Pennsylvania, 
Central New Jersey, and south of New England at 
Long Island, Martha’s Vineyard, and Nantucket. Its 
extension seaward east of New England is not known ; 
but it stood somewhere in the sea, probably discharging 
icebergs, just as does the Greenland glacier to-day. 

The land north of this line was ice-clad. A great 
plateau of ice covered all the country and buried even 
the highest peaks. We know this because glacial stria- 
tions are found on the high peaks, such as Wachusett 
in Massachusetts and Monadnock in New Hampshire, 
while even upon Mount Washington transported 
blocks of rock are found well up toward the summit. 

This is what we know about its existence. Unfor- 
tunately we cannot say with equal definiteness why it 
came nor why it went. That there has been a change 
of climate is certain, but why? It is not difficult to 
suggest plausible reasons, but it is very difficult to say 
that this or that one is the true cause, oreven that it is 
an efficient cause. Any part of the earth can be trans- 
formed into an ice-covered waste, provided the climate 
can be made sufficiently cold and the rainfall trans- 
formed to snow. In tropical regions this can be done 
by elevation, and Kilima-Njaro nearly under the 
equator rises above the snow line at 16,000 feet above 
sea level, while in Spitzbergen and in Greenland the 
snow line is at sea level. 

If we could raise the northern part of America and 
Europe a thousand feet, the region of perpetual snow 
would be moved much farther south than now. It 
must be borne in mind that there is no necessity of 
making the line of snow, which is the place where snow 
remains unmelted throughout the year, coincide 
with the limit of the ice; for where snow accumulates 
it presses out by some path of escape and extends be- 
yond the line of perpetual snow, as in the valley gla- 
ciers of the Alps, where their terminus is several hun- 
dred feet below the snow line. Soin the case of the 
great continental ice sheet the snow line may have been 
in Canada while the ice front was in New England. 

There is evidence enough that the continent was 
higher in times preceding the glacial incursion than 
it is now, but I cannot go into this in detail. This evi- 
dence is, briefly, that there are many valleys evi- 
dently river formed which are now partly or ontirely 
submerged, such, for instance, as the Saguenay of 
Canada and the many fjords and bays and harbors of 
our eastern coast. It was for this reason that I said, in 
the first part of the article, that the harbors of our east 
coast were perhaps the indirect result of the glacier, 
for there are some who suppose that the accumulation 
of the ice was so great that the earth’s crust was pressed 
down and once elevated land submerged. I would not 
care to insist that this former elevation was the cause 
of the glacial period, though it seems probable that it 
was at least a part cause. 

(Zo be continued.) 





Photography on Wood According to the Method of 
Lalleman, 

The surface of the wood, and that only, is imbued 
with a solution of alum and allowed to dry spontane- 
ously or at a gentle heat. The entire block is then 
coated with a mixture of animal soap, gelatine, and 
alum. We have used the following compound : 


SIND cescudapensucciints thanoninaseieneundindia sss++ 100 parts, 
Se Gt QR nass -cccccesceineuhs & enaerdnets ie 
GRIND... .cccorsdidencdcvccsddiuld sevvatehcieiads 2to3 * 
Ro rccc.. ceunagotestantvaobeemindicnesiiinnds 1 part. 
The solution should be used warm. When dry, the 


surface which is to receive the image is placed fora 
minute or two ina solution of hydrochlorate of am- 
monia (chloride of ammonium 2:100), and again allowed 
todry. It is then sensitized with a bath of nitrate of 








lout being assorted. It was, it is true, necessary to 
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silver 1:5 and dried in the dark. A negative either on 
glass or on paper is then applied on the surface of the 
wood in a pressure frame made for that purpose, which 
allows the progress of the printing to be watched. The 
image is fixed in a strong solution of hyposulphite of 
soda, and then washed for five minutes only. 

The sizing protects the wood from any moisture, and 
an eight months’ experience has proved that the use of 
alum, instead of loosening the texture of the wood, 
gives it a great toughness which is favorable to the en- 
graving. 


- 
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The Arrowroot Piantations of Coomera and 
Pimpama, Queensland.* 


BY H. L. THOMPSON, 

The arrowroot grown in the township of Coomera is 
the purple variety—the Canna edulis. It sometimes 
grows to a height of eight feet, bears a pretty scarlet 
flower and a dark purple seed pod follows, which is 
generally sterile. The best variety of arrowroot, the 
Maranta arundinacea, which is grown so extensively 
in the Bermudas, thrives well in this district, but its 
cultivation has been almost abandoned, owing to the 
difficulty of manufacture. This kind attains the 
height of two feet, and bears, at maturity, a small 
white flower somewhat resembling the potato blossom. 
In the districts of Coomera and Pimpama there are 
from 250 to 300 acres under cultivation. 

The mode of cultivation is as follows : The ground is 
plowed in ridges of about forty-six feet wide, and thor- 
oughly harrowed and scarified. Nine rows are placed 
in this, five feet apart, leaving six for the row in which 
the by-furrow comes. Shallow furrows, five inches 
deep, are ran with the plow, then the smaller bulbs, 
about the size of a small apple, which are found grow- 
ing at the bottom of the stems, are placed four feet 
six inches apart in the drill, and covered by turning a 
furrow from each side on to thetop of the bulbs. After- 
ward, cultivation is carried on by keeping the ground 
clear of weeds by means of horse hoes or scufflers. 
When the plant reaches the height of about three feet, 
the space between the rows is turned up with a one 
horse plow, the soil thrown toward the plant, anda 
furrow left in the middle. It requires nothing further 
till it is dug up for the mill. When the tubers have 
come to maturity, which is generally in ten months or 
a year, the crop is ready. The stalks of the plant are 
then cut off as close as possible to the tubers witha 
eane knife or strong reaping hook. The tubers then 
raised with grubbing hoe or mattock. With ali speed 
they are placed in carts and conveyed to the mill, for 
the color is seriously affected by being exposed to the 
sun or weather before grinding. Sometimes as much 
as 50 pounds of tubers are obtained from one plant. 

The machinery consists of a six horse power engine, 
a root washer, grinding mill, cylinder sieves for sepa- 
rating the farina from the fiber and pulp, and a cen- 
trifugal for drying. The root washer is a trough ten 
feet long, three feet deep, and two feet in diame- 
ter. This has a half cireular bottom, through which a 
stream of water is constantly running. A spindle hav- 
ing pegs about four inches apart, and of a sufficient 
length to reach within an inch of the bottom and sides, 
revolves in the trough. The pegs cleanse the bulbs of 
all dirt and they gradually work down to one end of 
the trough. A wooden rake pushes the bulbs out into 
a continuous belt elevator, and thence they are con- 
veyed to the hopper of the mill. This is a wooden 
drum two feet six inches on the face and two feet in 
diameter. - It is covered with a sheet of galvanized iron, 
punched and placed on with the burr on the outside. 
The drum revolves at great speed, and a stream of 
water falls on it from tanks fixed above. Thus the 
bulbs are grated up, the bulbs and the water passing 
through the sieve No. 1, which is a cylinder eight feet 
long with the bottom half perforated with holes about 
the size of a No. 7 wire nail. Within this a beater re- 
volves, forcing the water and farina through the holes, 
and being placed onthe screw the pulp and fiber are 
forced out at the end. The farina and water pass into 
sieve No, 2, which is similar to No. 1, only with holes 
about the size of a large pin head in the bottom of cop- 
per. After this the liquid runs along a trough two feet 
wide, six inches deep and seventy feet long. The farina 
is deposited at the bottom of this, and the water passes 
off. The farinais now dug out, and passed through 
sundry more sieves, washed by hand and in tubs, then 
finally left to subside. When pretty firm it is taken 
out and passed through a centrifugal machine. It is 
now placed on the drying frames. These are wooden 
frames about six feet six inches long, with marsupial 
netting and calico stretched upon them. They are 
placed away from any dust or smoke, and the wind 
passing underneath, as well as the sun above, aids in 
the drying process. But the sun and air are not alone 
trusted with the drying. A drying house has been 
erected, capable of accommodating 180 frames. This 
is heated by steam pipes to 140° Fah. The value and 
market’ price of arrowroot depend so much on the 
color and quality, that the greatest care is necessary 
throughout its manufacture, and only very clear water 
is used in the washing. 





* From the Pharmaceutical Journal of Australasia. 
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THE PECOS RIVER BRIDGE. 

One of the two or three highest bridgesin the world 
viaduct over the Pecos River, Texas, which was 
completed last year, and is shown in our first page 
iJlustration. It is on the line of the Southern Pacific 
Railway, and its construction shortens the former line 
of the road by 11°2 miles, besides saving some heavy 
grades and avoiding bad curves. The bridge is 130 
feet longer than the famous Kinzua viaduct, built in 
ja82, and 18 feet higher, while its longest span is 185 
feet, against a span of only 61 feet as the longest in 
the Kinzua structure. A somewhat higher and similar 
bridge is the Loa viaduct, erected in Bolivia in 1889, 
but the longest span of the Loa structure is only 80 
feet, and its total length but 800 feet, the height being 
336 feet. 

nthe Pecos River bridge is 2,180 feet long between 
abutment walls, and it is built of plate and lattice 
girders resting on steel towers. There are 34 tower 
plate girder spans, each 35 feet long; one plate girder 
span 54 feet long; eight latticed spans 65 feet long ; 
two cantilevers 102 feet 6 inches long each : two canti- 
levers 70 feet long each, and one suspended span 80 feet 
long. The height from the base of the rails to the sur- 
face of the water is 320 feet 10°¢ inches, and to the bed 
of the river is 880 feet. It has 23 supporting towers, all 
but the two supporting the cantilevers being built of 
steel Z-bars. All of the towers rest on cut stone piers, 
some of the piers in the bottom of the gorge being car- 
ried down 30 to 40 feet to bed-rock. The anchorages 
for the tower feet carrying the cantilevers and the 
shore arms for the cantilevers were built into the piers; 
but for the other towers the anchor bolts were set in 
Portland cement mortar after the completion of the 
piers. A wind pressure of 50 pounds per square foot is 
provided for with the structure unloaded, and 30 
pounds when loaded. 

The principal dimensions are as follows : 


is the 


Feet. Inches, 

Total length ....ccoccccsccccccccccessccccsserees 2,180 

Height above surface Of WALET........sceeseeceee 820 10% 
Length of longest bemt.......ccesceccesesccecsees 241 0% 
With of towers, center to center of benta........ 35 

Longest @P@D.....ccccccececceereeeees <seeee see 185 

Width over alll...ccccoccccssees0s- cocesesossosese 16 

Width, center to center of truases................ 10 

Gange of eelbway.... «..ccsapesesoudseronsbocsss + 8l4 
Weight of iron WOrk.....cccccccrcesscccesescees 1,820 tons. 
Batter Of post®.......cccscesceses cocsscccsescocs 1 in 6 


In erecting the iron work a traveler was employed 
whith had an arm 124 feet 6 inches long, with a wheel 
base of 57 feet, and composed of two main trusses 10 
feet apart, which carried the weight of the overhang- 
ing part and rested directly over the girders of the via- 
duct, and two secondary trusses, 18 feet apart, built in 
the support. The structure was built of pine, except 
the iron tension members and pin plates, and a 4 foot 
space between the inside and outside trusses was filled 
with 50,000 pounds of rails, an addition to the counter- 
balance being made by clamping to the top chord of 
the supporting girders. 

After completing the eastern half of the suspended 
span the traveler was taken apart and carried a dis- 
tance of 87 miles by rail to reach the place where it 
was to be set up at the western end of the structure. 
On its working deck were two boilers supplying steam 
to two engines, each having four spools working inde- 
pendently, and on the lower chord of the arm rana 
car supporting an A-crab, by which all irori was raised 
and carried out to a point over its intended position in 
the structure. Some of the pieces weighed more than 
ten tons each. In erecting the pairs of cantilevers the 
portions over the towers were first erected, the shore 
cantilevers being then built from the tower toward the 
shore, when the traveler was moved back over the 
towers to erect the suspended span. To make the ad- 
justment for connecting the halves of the suspended 
Span a 20 ton hydraulic jack was employed. 

The work of erection was begun November 38, 1891, 
and, although there were some interruptions, the 
halves of the suspended span were connected Febru- 
ary 20, 1892, an average force of 67 men being em- 
ployed for 87 working days, and the rate of progress 
being 750 lineal feet per month. The work of erection 
was in charge of Mr. H. D. McKee, representing the 
Phenix Bridge Company, by whom all the details of 
the strueture and methods of building were designed, 
under the supervision of Mr. A. Bonzano, chief engi- 
heer of the company. 
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The Diamond in Meteoric Iron of Canon Diablo. 

After the author’s researches there can be no doubt 
“s to the existence of diamond in meteoric iron. This 
's the first time that this precious stone has been 
found in what may be coosidered its primitive gangue. 
In all the rocks where it has been hitherto met with, 
even in the pegmatite of India, we may see that it has 
been introduced as such duriag the formation of the 
rock. Here, on the contrary, the very state of the dia- 
'nond, which appears as a fine powder disseminated in 
“ertain parts of the meteoric iron, sms to indicate that 
it hax taken its origin on the spot, aad has been formed 
(uring the consolidation or the eryrtallization of the 
nass.—C, Friedel, Comptes Rendus.. 
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A Phenomenal Well, 
To the Editor of the Scientific American: 

The articles in the ScteNTIFIC AMERICAN of the 7th 
and 14th of January relative to breathing or baro- 
metric wells induces me to describe to your readers 
through your valuable journal a phenomenal well lo- 
cated here in Beardstown, IIL 

This well was drilled in 1891, the strata pierced 
being 100 feet of drift as sand and gravel, 200 feet of 
corniferous limestone, 200 feet of slate and shale, pass- 
ing into 20 feet of crystallized sandstone, a depth alto- 
gether of 520 feet. At this depth water began to rise 
in the well, and when reaching the surface spouted up 
to a height of 50 feet. The water is a saline mineral 
water, strongly impregnated with natural-gas. The 
pressure gauge indicated 60 lb. Sufficient gas was ob- 
tained to supply two 60 horse power boilers with fuel. 
This well flows or spouts for eight days, when it ceases 
for twenty days, not varying a day from these periodic 
intermissions since it first began flowing. It inva- 
riably begins with the new moon. The quantity of 
water discharged is 4,000 gallons per hour. The gas 
is still utilized, “‘ when well flows,” in an electric light- 
ing station near by. There has been no perceptible 
diminution in the quantity of gas or water. The well 
ceased spouting January 28; it is due and will cer- 
tainly begin again February 15, after twenty days’ 
rest, Occasionally for a display or exhibition the well 
is ignited (“‘ without separation of the gas”) and a foun- 
tain of fire is produced—the fire and water mingling 
to a height of 50 feet, producing a marvelous sight. 

What is remarkable about this well is its periodicity. 
Can you, Mr. Editor, or any of your readers, enlighten 
me as to the cause ? Dr. H. EHRHARDT. 

Beardstown, IIL. 








Recent Decisions Relating to Patents, 
PATENTABILITY. 


Letters patent No. 290,571, issued December 18, 1883, 
to 8. B. Goddard, for an improvement in the method 
of reducing corn in the stalk and separating the ker- 
nels, consisting of a cutter with feed rollers in front, a 
beater or thrasher, a revolving screen or separator, and 
a shaking screen under it, all mounted in one frame, 
and so geared that the parts are driven by asingle band 
wheel, are void, since it consists of old and well known 
devices, not so combined as to form a single ma- 
ehine. 1. 

The forty-third claim of patent No. 380,346, issued 
April 3, 1888, to Willis J. Perkins, for an improvement 
on a shingle sawing machine, consisting of the combi- 
nation with a saw carriage of a wooden block furnish- 
ing a bearing for the same, and an oil-retaining trough 
in which the block is seated, is not void for want of 
patentable invention, the blocks formerly in use being 
ofiron. 2. 

The fourth and fifth claims of letters patent No. 
401,871, issued April 23, 1889, to Edwin O. Abbott, for a 
device for cutting figures or letters in bank checks, 
which claims are for the combination of a stationary 
feed roll, a rotatable shaft, fixed at one end and mov- 
able at the other, and a lever to move the shaft, are 
void for want of invention, since the only difference 
between that and prior machines is that the lower 
roller, instead of the upper one, is made movable. 3. 


NOVELTY. 


Letters patent No. 231,147, issued August 17, 1880, to 
C. P. Buckingham, for an improvement in plow beams, 
consisting of ‘“ the combination of an upper and a lower 
flange, an upper and a lower fillet, and a concavity be- 
tween the fillets on each side of the plow beam,” are 
void for want of novelty. 4. 

Letters patent No. 211,052, for a dumping wagon, are 
to be construed as for a dumping wagon wherein the 
body is raised front and rear simultaneously, by fold- 
ing arms connected with the body and running gear, 
and suitable connections between the forward ends of 
the arms and wagon body, whereby, as the latter is 
raised, it moves rearwardly also with a single power 
device operating upon one or more of its arms, whereby 
a single continuous operation will elevate both ends of 
the body, and move it rearward, and ‘embrace patent- 
able novelty. 5. 

The first and third claims of letters patent No. 380,346, 
issued April 8, 1888, to Willis J. Perkins for improve- 
ments in shingle sawing machines, which claims are for 
the combination of a shingle sawing machine with a 
lever fulerumed near the central shaft, so that shaft 
and carriage may be lifted so as to permit access to the 
saws, and having a catch piece to lock the lever in po- 
sition, are void for want of novelty. 6. 


INFRINGEMENT—WHAT CONSTITUTES. 
Claim 2, which covers a combination of ‘““a reflector 


constructed with an opening behind the burner, and 
an auxiliary reflector, whereby the light emitted back- 
wardly through such opening is directed toward the 





signal plates or lenses,” must be limited to a combina- | 


opening and an auxiliary reflector, and is not infringed 
by a reflector with any opening behind the burner and 
an auxiliary reflector. 7. 

A bill which sets forth a patent for a “ process” of 
making furniture nails, and then alleges that defend 
ant, ‘‘in infringement of the aforesaid letters patent,” 
did wrongfully “make, use and vend to others, to be 
used, furniture nails embracing the improvement set 
forth and claimed” in said patent, is demurrable for 
want of a sufficient allegation of infringement of the 
process. 8. 

In a suit for infringement of a patent the usual de- 
cree for a perpetual injunction and accounting was 
passed after a full hearing on the merits. More than 
two months thereafter defendant petitioned for a re- 
hearing and dissolution of the injunction, which was 
afterward denied. Pending this petition the cireuit 
court of appeals was created. Held that, assuming the 
decree for injunction and accounting to be ar interloca- 
tory decree, from which an appeal would lie to that 
court within thirty days under section 7 of the act ere- 
ating it (act March 3, 1891; Supp. Rev. St. 901), yet the 
order denying the rehearing was not appealable, for it 
was not an interlocutory decree or order continuing an 
injunction, within the meaning of that section, and it 
is immaterial that there was no right of appeal at the 
time the injunction was granted. 9. 


OFFENSES AGAINST PATENT LAWS. 

The patentee of wooden dishes which might have 
been marked “ Patented,” ete., as required by section 
4,900, Rev. St., did not stamp the dishes, but only the 
crates in which they were packed. Upon a suit for 
penalties under the second paragraph of section 4,901 
against the defendant for placing a similar stamp upon 
crates of similar dishes nade dy the defendant without 
license, held, on demurrer to complaint, that sections 
4,900 and 4,901 must be construed together : that the 
stamping of articles capable of stamping was necessary; 
and that the stamping of the crate containing them 
was insufficient, and was not protected by sections 
4,900 and 4,901; and that a similar stamping of his own 
crates by the defendant did not render him liable to 


any penalty. 10. 

1. Appleton Mfg Co. v. Starr Mfg. Co., 51 Federal 
Reporter, 284. 

2. Perkins v. Interior Lumber Co., 51 Federal Re- 
porter, 286. 


8. Abbott Machine Co. o. Bonn, 51 Federal Reporter, 
2238. 

4. Buckingham v. Springfield Iron Co., 51 Vederal 
Reporter, 236. 

5. Rodenhausen v. Keystone Wagon Co., 51 Federal 
Reporter, 220. 

6. Perkins v. Interior Lumber Co., 51 Federa! Re- 
porter, 286. 

7. Steam Gauge and Lantern Co. ». Williams, 
Federal Reporter, 931. 

8. Am. Solid Leather Button Co. v. Empire State 
Nail Co., 50 Federal Reporter, 929. 

9. Boston & A. Ry. Co. v. Pullman’s Palace Car Co., 
51 Federal Reporter, 305. 

10 Smith v. Walton, 51 Federal Reporter, 17. 

— ee . — 
The Atlantic Sea Ked, 

Proceeding westward from the Irish coast the ocean 
bed deepens very gradually; in fact for the first 230 
uniles the gradient is but 6 feet to the mile. In the 
next 20 miles, however, the fall is over 9,000 feet, and 
so precipitous is the sudden descent that in many 
places depths of 1,200 to 1,600 fathoms are encountered 
in very close proximity to the 100 fathom line. With 
the depth of 1,800 to 2,000 fathoms the sea bed in this 
part of the Atlantic becomes a slightly undulating 
plain, whose gradients are so light that they show but 
little alteration of depth for 1,200 miles. The extra- 
ordinary flatness of these submarine prairies renders 
the familiar simile of the basin rather inappropriate, 
The hollow of the Atlantic is not strictly a basin, whose 
depth increases regularly toward the center; it is 
rather a saucer or dish-like one, so even is the contour 
of its bed. 

The greatest depth in the Atlantic has been found 
some 100 miles to the northward of the island of St. 
Thomas, where soundings of 3,875 fathoms were ob- 
tained. The seas round Great Britain can hardly be 
regarded as forming part of the Atlantic hollow. They 
are rather a part of the platforin banks of the European 
continent which the ocean has overflowed. An eleva- 
tion of the sea bed 100 fathoms would suffice to lay 
bare the greatest part of the North Sea and join Eng- 
land to Denmark, Holland, Belgium, and France. A 
deep channel of water would ran down the west coast of 
Norway, and with this the majority of the fiords would 
be connected. A great part of the Bay of Biscay would 
disappear ; but Spain and Portugal are but little re- 
moved from the Atlantic depression. The 100 fathom 
line approaches very near the west coast, and sound- 
ings of 1,000 fathoms can bemade within 2 miles of 
Cape St. Vincent, and much greater depths have been 
sounded at distances but little greater than this from 
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the western shores of the Iberian Peninsula.— Nautical 


| tion of the reflector of the first claim, with its improved | Magazine. 
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TRIAL OF THE PNEUMATIC CRUISER VESUVIUS. 

The pneumatic dynamite cruiser Vesuvius has been 
awarded a second and more exhaustive trial to deter- 
mine her efficiency in projecting aerial torpedoes by 
The torpedoes are discharged from 
the so-called Zalinski gun. These weapons represent 
the ideas of years ago. In practice from a 
stationary land platform they have shown the highest 
The destruction of the schooner 


compressed air 
some 


degree of efficiency 
of 


in our issue 


illustrated 


Silliman, described and 
October 1, 1887, showed 
the terrible powers of 


the weapon as a tor pedo 
thrower 


The Vesuvius was 
built at Cramps’ ship 
yards and was launched 
Apr i 26, 1585 The ob 


ject in building her was 


to secure high speed 


and powers om maneu 
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to determine definitely the value of the guns and tor- 
pedoes, and the accuracy which will be attained with 
them in stationary practice and when the cruiser itself 
is moving. If the vessel proves a failure in her proper 
capacity she will be transformed into a dispatch boat, 
torpedo boat, or other type. The general plan of the 
cruiser [provides a very fast ship with three guns ar- 
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tion of 18° ; they are 15 inches in diameter, 54 feet long, 
and are made of thin cast iron. Under each gun, and 
toward its breech, is placed what is known as the re- 
volver. This isa cylindrical structure, resembling an 
enlarged revolving cartridge chamber of a pistol, and 
arranged to carry five projectiles. To load the gun, 
the rearmost section of the gun, which is pivoted at the 


ranged at an elevation. The gunsare for most of their | back, is dropped to a horizontal position, in line with 
length inclosed within the hull ; but their muzzles pro- | one of the chambers of the revolver. See Fig. 2. The 
ject, side by side, from the forward deck, as shown in | shell is introduced and the forward end of the gun sec- 
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lL. The centra 


vering. In action she is to ran up quickly within a 
mile of the enemy, discharge her torpedoes, annihilat- 
ing the target in as few shots as possible, and then to 
retreat. Her fighting is done under peculiar cireum- 
She must be bow on to her target. Thus she 
offers a small mark. She can do no broadside fighting 
whatever 

The first trial of the ship as a torpedo thrower took 
place nearly a year ago, and did not impress our naval 
authorities favorably. The present trials are designed 


stances 





one of our engravings. The ship is of 725 tons displace- 
ment, 252 feet long and 2644 feet wide. She draws 9 
feet of water and is practically unarmored. Some pro- 
tection is given by her coal bunkers and deflective deck. 
Her engines, of 4,000 horse power, are designed to drive 
her at the speed of at least 20 knots. There is no 
question that in view of recent achievements this speed 
is too low. One shell entering her hull would probably 
annihilate her by exploding the tons of guncotton in 
her torpedoes, The guns are set at an angle of eleva- 

















tion is again drawn up 
in line with the rest of 
the barrel by means of 
a vertical pneumatic 
ram. Our cuts show 
the general disposition 
of all of these parts. It 
will be seen that when 
the revolving cartridge 
chamber is charged 
with five shells, after 








out shows the bow of vessel and the moaths of the pneumatic guns. 2. The storage air cylinders, 3. Bow view of the vessel. 4. Cross section, showing position of boilers, 5, Section shov.. . che 
pneumatic guns. 6. The Vesuvius running at full speed, 


THE UNITED STATES TORPEDO CRUISER VESUVIUS. 


one has been loaded and discharged, a simple turn of 
the chamber brings another shell into loading position, 
so that the five can be rapidly introduced and fired. 
The ship is steered by steam and has twin propellers, 
Thus she has high maneuvering ability, and it will be 
seen that this is very,essential. It is to be regretted 
that water jets at bow and stern have not been applied 
to increase her turning powers. The range of the pro- 
jectiles, as the guns have a fixed elevation in still water, 
is determined entirely by the amount of air admitted 
j 


j 


7 




















FEBRUARY II, 1893. | 


for the discharge. 


di 
tion ¢ 


oe aki the ship point in the desired direction. The 
necessity for high capacity of maneuvering is obvious. 

Accuracy in firing will be interfered with by several 
things. The pitehing of the ship will alter the tra- 
jectory by giving different elevations of the guns. The | 
rolling of the ship will also affect the elevation of the 
discharge, and at the same 


time W ill give a right hand or 
left hand deflection according 
to the direction of the roll. 

The compressed air supply 
for the guns and pneumatic 
machinery is supplied by two 
Norwalk compressors. These 
foree the air into tubular re- 
servoirs, each 16 inches in 
diameter and 18-16 of an inch 
thick, made of wrought iron ; 
some of the tubes are 20 feet 
and others are 25 feet in 
length. It was proposed to 
store the air at 2,000 Ib. pres- 
sure per square inch, and to 
maintain the firing reservoir 
at a pressure of 1,000 Ib, per 
square inch. 

The three guns were built 
four or five years ago and do 
not, of course, represent the 
most modern type. In these 
trials the most recent projec- 
tiles of the Rapieff construc- 
tion are employed, and are 
considered an important ad- 
vance on the old shell. For 
much of the work dummy 
shells made of iron are used 
to save expense. 

We illustrate the Rapieff 
shell as it is designed to be 
definitely used in warfare. 
For the 15-inch gun, which is 
the size in use on the Vesu- 
vius, the entire shell is 10 feet 
long, including tail and wings. 
The extreme length of the head is91 inches. The front 
of the head is of east bronze, the middle cylinder is of 


wrought iron and the base is of cast bronze. The tailisa | 


6-inch bronze tube, 344¢ inches long, of which 29inches 
project from the rear of the head. The head is filled 
with 500 pounds of wet guncotton. This is a pecu- 
liarly safe form of explosive, far safer than dynamite 
or explosive gelatine, the explosive originally pro- 
posed, as it is almost impossible to explode it ex- 
cept under definite conditions. 

These conditions are supplied in practice by what is 
known as a priming charge of dry guncotton. This is 
inserted into a cylindrical 
chamber in the axis of the 
explosive. In the ordinary 
type of shell, the primer comes 
immediately in front of this 
dry guncotton. The primer 
works mechanically by three 
methods. Within a little 
chamber a ball is held at the 
rear of the chamber by a 
spring. If the projectile 
strikes the water or soft earth, 
its speed will be retarded and 
the inertia of the ball carries 
it forward, where it strikes a 
firing pin and explodes some 
fulminate. When earth or 
water is struck, it is desirable 
to have the torpedo penetrate 
before exploding; hence the 
flash from the fulminate does 
hot at once reach the gun- 
cotton, but sets on fire some 
slow-burning com position. 
When this is all burnt up, it 
effects the explosion of the 
dry guneotton, which, acting 
4s & priming charge, causes 
the whole mass to deton- 
ate. 

The condition of impact 
‘gainst the sides of an iron- 
clad is next provided for. 
This effects a similar type 
of inertia discharge except that the direct impact 
oe the head of the shell brings about an instant 
—— of the dry guncotton so as to produce the de- 
pers without delay. Finally side impact against 
a orward portions of the shell is provided for by 

‘rounding it by eigh! firing pins, any one of which 


The range being thus regulated, the fect the disch. 
rection has to be determined by changing the posi-| between the 
¢the ship. The ship, in other words, represents 

.arriage, and the pointing of the gun is effected 
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the discharge of the piece, is sprung out of its position, 
80 as to leave the crown of firing pins free to act. 


charged with wet guncotton. 
ing charge are only introduced shortly before firing. 


The shell has 12 helica! wings at the extremity of its 


arge, a metal slide or gate intervening Port Royal, 8. C., the place of the trial, the best 
ir ends and the fulminate. This slide, on 


On board the ship it is proposed to keep the shells 
The primers and prim- 
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pos- 
sible facilities for all this work are present. 
Pee ERS MS 
Nine Hours’ Work for Ten Hours’ Pay. 
“Have you ever realized,” said a business man re- 
cently, “ what nine hours’ work for ten hours’ pay 


| means? Supposing a factory employ fifty hands at two 
sue aadrenee ; dolJars a day, which is twenty dollars an hour for ten 
tail piece to give it direction and spin. In the full| hours’ work. Therefore nine hours’ work means giving 


caliber projectiles, every second wing carries a little | each man twenty cents a day, the fifty men ten dollars 


a day, or three thousand dol- 
lars for the three hundred 








Fig. 1.—THE FIRING BREECHES—TORPEDO BOAT VESUVIUS, 


| block of fiber to center the rear and to prevent the 


wings from touching the walls of the gun. A1¢ inch 
oak shield or disk is attached to the rear to protect the 
wings. This drops off as the projectile leaves the gun. 
At the base of the head is the gas check, and a num- 
ber of small blocks of fiber encircle the head to hold it 
in axial position, Shells of lessthan the proper dia- 
meter known as sub-caliber shells are alsoused. These 
are centered at the rear by a disk-shaped gas check. 
The front is centered by four oak sabots or shoes. 
As the piece emerges from the gun these are displaced 





by the blast of air, so that in all cases the projectile 





Fig. 2—THE LOADING TUBES-TORPEDO BOAT VESUVIUS. 


accomplishes its flight without any impediments. T he 
trial so far has been exceedingly satisfactory, and it is 
believed that certainly an important advance in the 


art of war has at last been evolved. 


The first of the present series of trials were made 
with the vessel fast to the dock. Exhaustive trials of 


re forced inward produces instant ignition of the | accuracy when in motion will follow. The critical 
Charge, 


Until the piece is fired these pins cannot ef- 


| test, however, is the hitting of a moving target. At 





working daysina year. But 
that is not all. In order to 
turn out the same amount of 
output, the manufacturer 
must make up this one hour 
by hiring one new man for 
every nine men, or five new 
men for the fifty men. The 
five new men, at two dollars 
a day, cost ten dollars a day, 
or another three thousand 
dollars for the three hundred 
working days, a total of six 
thousand dollars, or twelve 
per cent extra cost on an out- 
put of fifty thousand dollars. 
If the manufacturer does not 
make up the lost time by hir- 
ing the new men his pay-roll 
has, nevertheless, increased 
three thousand dollars a year, 
while his output will have 
decreased ten per cent, be 
cause of the one hour in every 
ten granted the men. [It 
means again additional space 
or additional machinery for 
the five new men, which re- 
presents another three per 
cent at least. Thus you see 
that the demand for ten 
hours’ pay for nine hours’ 
work, which looks so innocent 
on its face, amounts to fifteen 
per cent extra expense on the 
cost of the goods, when the 
average profit is only about 
six per cent. Therefore, except this is made a univer- 
sal rule everywhere, any manufacturer granting it will 
simply be wiped out by the competition, having this 
fifteen per cent disadvantage.”—Cincinnati Commer- 


cial Gazette. 
Oo 


Ol Fuel at the Fair. 

Oil will be the fuel used in the large steam planta of 
the Columbian Exposition, and it will be furnished by 
the Standard Vil Company at the price of 724¢ cents 
per barrel of 42 gallons delivered on the grounds, so 
says the Railway Master Mechanic, The Standard 
Oil Company guarantees to 
furnish ali the oil that may be 
required at this figure, and 
will deliver it through an ex- 
tension of one of its pipe lines 
which now enters South Chi- 
cago. The Exposition Com 
pany will provide sufficient 
storage capacity by construct- 
ing twelve tanks, each 8 feet 
in diameter and 25 feet long 
and holding 9,409 gallons, or a 
total of 112,800 gallons. The 
tanks will be placed under- 
ground in a suitable vauit. 
From these tanks the oil will 
be pumped into a stand-pipe, 
30 inches in diameter and 3800 
feet high, by two Snow dna- 
plex pumps. This pipe is 
connected with the 5 inch 
wrought iron main leading to 
the boilers. 





— 





Mercurial Ointment, 

A recommendation by H. 
Borntraeger, according to 
which it is possibie to make 
an ointment containing 98 per 
cent metallic mereury, con 
sists in triturating the mer- 
cury with cleate of mercury ; 
the ointment of this strength 
is suitable for preparing the 





officinal ointment by diluting with lard. It is also 
considered feasible to change the liquid character of 
mercury to that of a sulid with the aid of a little oleate 
of mercury and thus avoid the shipment of a trouble- 
some liquid. After transportation ether will extract 
the oleate, leaving the mercury again in the liquid 
state.—Pharm. Post, 1892, 1245; American Journal of 


Pharmacy. 
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BRquity im Patent Cases. 


BY J. ©. CLAYTON. 


Whether or not the United States courts, sitting in| lamp case, I was not without a hope that the court N. Y. Times. 


equity in patent cases, will venture to show a larger 
liberality in prescribing conditions for the granting of 
injunctions is a grave question, The statutory patent 


this respect, either by judicial construction or by stat-| the wise and very liberal administration of equity all 
ute. And although I took no part in the incandescent interested in patents will find their truest protection.— 


might find occasion to take the new departure above 


| suggested. 
Indeed, to a notable extent, it did depart from the 


~— 
—_ 


”* 
- 


inn 
> 





Spontaneous Combustion of Coal, 
With respect to the ventilation of a cargo of coal, 


s | . 
law rests upon the constitutional provision authorizing | harsher practice of the past, for it granted leave to ap- | with the idea of removing inflammable gases, Professor 


the granting of privileges 
the purpose « 
the useful arts ; 
to promote the general wel- 
fare of the people. 

When, therefore, the law is 
so enforced as to maintain a 
monopoly that is destructive 
of the promotion of science or 
or that is against the 
general there is a 
violation of the constitutional 
fundamental prerequi- 
sites. Though the patentee 
receives an exclusive grant, 
he remains subject to those 


art, 
welfare, 


and 


constitutional qualifications ; 
he cannot override them, nor 
ean he overthrow the maxim, 
Sic utere, No 
court of equity should sustain 


non abute re. 





a patentee in the non-use or 
the 
His patent is a contract be 


misuse of his invention. 


tween himself and the gov- 
the 
people, and is the result of a 


ernment representing 
public policy primarily creat 
ed for the welfare of the peo- 
ple. 

Few have 
long anticipated others in the 
same fleld ; although, for his 


inventors ever 


priority, the inventor gets a 


patent, yet rule, in a 
few days or afew years others 
would have reached the same 
result. Itis therefore against 


natural justice ¢hat a right 


as a 


80 given by the people should 

used for extortion or oppression, or in any way 
In a mere race of dili- 
gence Jones may secure a patent for a lamp over 
Smith, who may bave been too late by one day, and 


be 


against the general welfare. 


Smith may have other cognate valuable inventions | 
useless without the privilege of the Jones patent. 


Both may be great and successful manufacturers of 





Fig. 3—THE REVOLVING CARTRIDGE CHAMBERS—TORPEDO BOAT: VESUVIUS. 


think the court made an advance in the line of mercy 
and liberality which has been herein suggested ; per- 
haps in the next great patent case, where the respon- 
dent has his own additional patents and has invested 
millions in his plant, the court will go the length I have 
indicated and permit the respondent to continue his 
manufacture upon reasonable terms fixed by the court, 





lamps, and through their healthful competition the 
people may be greatly benefited. But, if Jones be 
upheld in his determination that Smith shall not on 


with due regard to the interests of the parties and of 


the people. 


| Unless courts of equity more nearly approach such 


any terms use the Jones patent, then an “odicus mo-/ liberality, as they may by force of construction and 


nopoly” is created, fair com- 
petition is destroyed, Smith 
is ruined, and the people are 
completely at the mercy of 
Jones, the monopolist. 

in it 
seem that a court of equity 
to refuse its 
peremptory injunction if 
Smith should secure a reason- 

In 
high 


such a& case would 


should be able 


able license fee to Jones. 
other words, in the 
court of (the 
“eourt of equity”) the fa- 
miliar and highest principles 


conscience 


of equity should govern; and 
the wrong of a harsh injune- 
tion balanced 
against the wrong of an in- 
fringement, while the court, 


should be 


holding a just balance be- 
tween the actual parties, 
should remember that the 





public is, in no narrow sense, 
always an interested party in 
every suit upon a patent. I 
know that, strictissimi juris, 
an exclusive right is granted 
to the patentee, and that in 
a suit, on the law side of the 
court, this right, no 
matter how harsh it may be, 
But if the 
to enter the 


legal 


must be enforced 
patentee elect 
court of conscience rather 
than the court of law, he 
must abide by its more liberal 
and merciful conclusions. Generally, “ equity follows 
the law,” but not to enforce the unconscionable or 
the cruel, nor to uphold unclean or unmerciful hands. 
Generally, too, waen a patent is finally sustained on 
the merits, an injunction follows, which practically 
leaves the respondent and his business to be executed 
by the complainant without mercy or benefit of clergy ! 
My view is, that there must be a new departure in 





|constitutional law, some arbitrary statute inimical to 
patents will soon be enacted. Even now several harsh 
| patent bills are pending in Congress. One authorizes 
| the Secretary of the Interior and the Commissioner of 
Patents to fix the maximum price for the use of a pa- 
| tent, and provides that in case of a higher price being 
| Cemanded the patent shall be forfeited to the public ; 
‘another limits the term of a patent to seven years. In 





Fig. 4—THE PNEUMATIC GUNS AS THEY APPEAR BETWEEN DECES. 





+o authors and inventors for | ply for a dissolution of the injunction in case the com- | Clowes, of Nottingham, has pointed out that this might 
f promotiny; the progress of science and | plainant refused to supply its lamps to respondent's itself be a source of danger. Four colliers were loaded 
and the Constitution itself was made| customers upon reasonable terms. To this extent 1| with coal from the same seam, and by means of the 


same tips. Three were ven- 
tilated, and proceeded on 
their journey to Aden. None 
of these reached the port, 
being all lost by the spon- 
taneous firing of their car- 
goes. The fourth was not 
ventilated, and it reached 
Bombay in safety. There 
was little doubt that the air 
inclosed in the cargo was in- 
sufficient to give rise to dan- 
gerous heating, and that the 
introduction of additional air 
by ventilation enabled the 
heating to oecur by supplying 
the requisite air. Coal which 
had heated in the air and 
begun to cool again was safe 
from risk of further heating; 
hence, storing coal in the air 
for a sufficient length of time 
before loading was a precau- 
tion which would be calculat- 
ed to insure the safety of the 
cargo. 

The following practical con- 
clusions were submitted as 
deducible from the facts pre- 
sented: 1. The danger of 
spontaneous firing of coal in 
large lumps is very slight ; it 
is much greater with small 
coal, and greater still with 
dust. The increase of danger 
is due to the larger extent 
of surface exposed to the air 
in proportion to the mass of the coal. 2. Air-dried 
coal which contains more than 8 per cent of moisture 
is dangerous; if it contain less, the danger diminishes, 
as the amount of moisture is less. The moisture pre- 
sent in the coal is a measure of its absorptive power 
for air, and the most absorptive coal is the most dan- 
gerous. 3 The danger is somewhat increased by the 
presence of pyrites, in large quantity, not because 
this heats the coal to any appreciable extent, but 
because, when moistened, it swells—breaking up the 
coal, and exposing a larger surface to theair. 4 New- 
ly won coal should be shielded 
from the air as much as pos- 
sible, to prevent the chance 
of rapid heating, and for the 
same reason it is best not to 
stack it in large heaps, since 
these retain the heat. Ven- 
tilation of the coal often 
adds greatly to the risk of 
spontaneous firing. 5. All 
external sources of heat, such 
as steam pipes, boilers, and 
hot flues in the neighborhood 
of the coal, add very greatly 
to the risk of firing. Spon- 
taneous heating becomes 
vastly more rapid when it is 
thus assisted by ontside 
sources of heat. 

ee 

Pneumatic Tube Service, 

The Postmaster-General 
on behalf of the United States 
has executed an agreement 
with the Pneumatic Transit 
Company, of New Jersey, by 
which the latter contracts to 
lay, at its own expense, a line 
of two parallel iron pneuma- 
tie tubes of an inside dia- 
meter of 644 inches, for the 
transit of mails between the 
main post office building and 
the sub-post office on Chest- 
nut Street, below Fourth 
Street, in Philadelphia. The 
company agrees to bear the 
entire cost of maintaining and operating them for one 
year, and to remove them when required to do so by 
the Postmaster-General. It will turn the tubes over 
to the Post Office Department for one year after com- 
pletion for such practical tests as the postmaster at 
Philadelphia or the Postmaster-General may direct, 
without cost to the United States. The company will 
lease or sell to the United States. 
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model of the Caravel of Columbus, 

The Marine Review says: The State Department 
has been informed that there has just been received at 
ae York a large model of the caravel of Columbus, 
“ Santa Maria, which was constructed on the island 
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with diagonal guides which caused the building to 
move sidewise as well as endwise, the frame upon 
which the building rested being provided with shoes 
sliding upon the diagonal guides, as shown in Fig. 4 
The abutments against which the moving screws 
rested were beavy timbers secured to the ways by 
means of chains, as illustrated in Fig. 3. After the 
screws which abut upon the timbers had been run out 
their full length, they were returned to their original 
positions and the timbers moved forward and again 
made fast in the manner indicated, when the opera- 
tion was repeated. 

This job was done by B. ©. Miller & Son, of Brook- 
lyn, N. Y., who moved the Brighton Beach Hotel 
bodily-in 1888, after the damaging encroachment of 





a nto Domingo, under the personal direction and 
so vision of Senor Don Andres Gomozy Pintado, the 
gecretary of the Spanish commission for the Madrid 
spocition, It was designed with great care from 
original drawings made by that gentleman, who is an 
enthusiast in sueh matters, and has paid much atten- 
tion 'o ancient naval architecture, and is considered 
an expert, having made many studies from all the 
ancient engravings obtaihable with this special pur- 
pose in view. ‘This model is something more than a 


toy, being 18 feet in length, 
6 feet beam, having a depth 
at the stern of 8 feet, and is 
fullyrigged. It was first used 
in the festivities with which 
the discovery of America was 
celebrated in the city of San 
Domingo, in October last, 
being carried through the 
streets of that town in the 
grand procession that took 
place, manned by a bevy of 
little girls as a crew. It was 
then placed in the river 
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are the first Americans that reached the top, and the 
natives could hardly believe we had succeeded. We 
started on July 2 and reached the summit July 4 
There we celebrated the American holiday by waving 
the American flag and firing off shots from cur revolvers. 

“On our return the Governor of Bayazid gave a din- 
ner in our honor. 

“Through Turkey in Asia we rode. and through 
Persia, visiting Teheran on our way. 

“Our journeying was along camel paths, there being 
no otherroads. At Tashkend, the capital of Turkestan, 
we remained from November, 1891, to May 7, 1892, and 
spent a good deal of the time in studying the Russian 
language. We often had occasion to notice the eager 
attitude of Russian sentiment regarding the advance 
upon British Afghanistan. 
The Russians are very friend- 
- ly to the Americans, and on 
this account we received 
many courtesies. Our last 
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stopping place in Russian 

Tew territory was at Vernoe, and 

N here the people tried to dis- 

N suade us from making the at- 

H tempt to go to China. Rely- 

| aa yy P ing on a special passport 
i> ty which had been given us by 
ee Gf - a Chinese minister in London, 
neni — we determined on trying to 





Ozama and sailed to the point 
of embarkation by the Clyde 
line for the United States. 


THE VESUVIUS-DIAGRAM SHOWING GENERAL ARRANGEMENT OF THE GUN-LOADING MECHANISM. 


This reduced replica of the Colambus caravel was con- | the sea on the beach. The building was 465 feet long 


structed at the suggestion of Mr. Frederic A. Ober, the | 
Exposition commissioner to the West Indies, and will | 


and 150 feet deep, three stories high and weighed 5,000 
tons. It was moved 239 feet back of its original posi- 


form part of the Columbian exhibit of the State De-| tion upon 112 platform cars by means of six locomo- 


partuent at Jackson Park. 
A FEAT IN HOUSE MOVING. 

The ferry house located at the Brooklyn terminus 
of the 39th Street ferry between the Battery in New 
York and South Brooklyn, is a brick structure 52x 110 
feet. This building was located at the foot of 39th 
Street. The Brooklyn City Railroad Company re- 
quired increased facilities in that part of the city, and | 
in consequence of this the ferry house was removed 
from its original site 140 feet westward and 25 north- 
ward, and when the job is completed the building will 
stand 17 inches lower than it stood on the old site. 
This work was done in about one month, without in- 
jury to the walls, and at much less expense than 
would have been involved in tearing down and re- 
building. ; 

The building was placed on a rigid framework and 
its walls were shored and braced by tie rods and cross 
timbers, as shown in Fig. 2, and it was moved on ways 
consisting of a framework of heavy timbers provided 
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A Remarkable Bicycling Tour. 
W. L. Sachtleben, of Alton, Ill, and Thomas W. 
Allen, of Ferguson, Mo., have arrived in San Francisco 
from Vancouver, B. C., after making a tour of the 


world on bicycles. On June 30, 1890, they finished 


their course of study at Washington University, St. 
Louis, and then started. They visited Washington, D. 


|C., and on June 28 sailed from New York, landing in 


Liverpool on July 4 Their bicycles purchased and 
a tour made of the British Isle, thence to France, their 
route took them through Rouen, Paris, Chartres, 
Poitiers, Bordeaux and Marseilles. The Riviera route 
along the shores of the Mediterranean was followed, and 
Genoa, Rome and Milan, in Italy, were visited. At 
Athens the first long halt wasmade. To Constantinople 
was the next jaunt, and their preparations for the inva- 
sion of Asia were begun. 

“Our first exploit, of which we are a little proud,” 
says Sachtleben, “ was the scaling of Mt. Ararat. We 


get through. 

“After leaving Kulja the 
route was taken by way of 
the Urmpse to the border of the Gobi desert, at Hamu, 
and there we were agreeably surprised at the character 
of theroads. Insome places the desert had a hard bed, 
and this enabled the machines to make moderately good 
progress during the twelve days it took to cross.” 

Pushing on to Suchew, the western end of the Great 
Wall was reached, leading on to Lan-Choo, Then they 
proceeded to Singan, Ping- Yang, Tai- Yuan, and Poting- 
Fu, arriving at the latter place on the 2th of October, 
whence they rode to Pekin. The fact that they had 
already traversed China without persona! inconven 
ience astonished all the diplomatic representatives 
there. 

After resting there they went to Shtinghai, where the 
machines were repaired. Afterward they intended to 
go to Japan, but received letters asking them to return 
home, so they left at once, touching at Nagasaki, Kobe 
and Yokohama, whence they sailed December 9 last. 
Sachtleben stated that while the trip in many respects 
had been a hard one, they enjoyed it greatly. They 
met with no annoyances from the natives in any of the 
countries passed through, excepting China. 

—____—__—__>- +> 

To make ice by artificial means requires one ton of 

coal to produce from five to ten tons of ice. 
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MOVING THE BRICK FERRY HOUSE OF THE 39TH STREET 
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RECENTLY PATENTED INVENTIONS. 
Mallway Appilances. 


Car Brak&.—Ferdinand Gabler, To- 
peka, Kaneas, The brake shoes of this device are 
carried by toggle levers baying sliding rods trans- 
versely pivoted at their outer enda, while arms pivot- 
ally connected with a longitudinally sliding block are 
pivotally connected at their ends to levers connected 
by links to the sliding rods. The construction of 
the shoe is of novel form, and the brake mechaniam is 
attached to the under portion of the wheel truck, from 
which aleo the shoes are suspended. 


Lever ATTACHMENT FOR BRAKE 
Wuees.--Benjamin Crawford, Louisville, Ky. This 
lever i¢ formed of two sections, the inner one pivot- 
ally connected with the wheel to turn it, and hav- 
ing ears, while the oater section has an eye to receive 
a pivot pin passed throagh the cara, By this means the 
brake may be more quickly and copvenwoUly manipo- 
lated, and the brakes when applied may be set with 
manch more force than is possible with the ordinary 
wheel. When the lever is not in ase, the outer or bandle 
eection may be turned over (he inner section. 


Foot Guarp For Raus.—William B. 
Mitchell and Frank Benberger, Galion, Ohio. This is 
& ealety appliance for the heels and points of spring 
reali frogs, filling the converging spaces formed by 
them. It consists of a wedge-shaped, box-like piece, 
with securing devices to retain the piece between the 
converging rails by clamping {t to the rail bases. The 
device is designed to remove the daager of persons 
wedging their feet in such parte of the frog, where 
pedestrians are sometimes caaght and seriously in- 
jared. 

Sarety Lock ror Swrrcoees.—Johan 
KE. Sandelin, New York City. Combined with the main 
or side raile and ewitch pointe isa shifting rod with 
which are pivotally connected e! bow levere having lock- 
ing lips adapted to engage the flanges of the main or 
the siding raile, plates secored to the ewitch points 
being pivotally connected with the locking levers, in 
connection with means for reciprocating the shifting 
rod, 


Rartway Tre.—Samuel McElfatrick, 
Primeeton, Ky. This tie consists of a fat metal plate 
having on one side a depending flange adapted to be 
embedded in the ground, and on its opposite edge a 
vertical flange cet away at the proper places to receive 
the rail bares, the cot-away portion fituing over the 
outer edges of the rail bases. Attached to the vertical 
Gange is a straining bar extending between the rails, 
and having a notched portion at each end fitting over 
the inner edge of the rail base. With this tle the rails 
are held in place without 8p:ke«. 

Car Covptine.—-Frank M. Stanley, 
Gathrie, Oklaboma Ter. This invention providns a 
coupling designed to be durable aod inexpensive. and 
which will interlock automatically with a similar coup- 
ling ov a8 approaching car, while the ancoupling may 
be effected from the top orsideof the car. The im- 
provement ai*o comprises a self-acting hose coupling 
which will couple its sections at the same time witb the 
car coupling, be held connected thereby, and be de- 
tached simultancously with the release of the car 
coa plinge. 

Wixe Guipes to ReEMovE Syow.— 
Simon H. Dixsoe, Cleghorn, lowa. According to this 
improvemeut posts along the car track have projecting 
arms to which are adjustably attached wings, adapted to 
be tilted by the pressure of the wind, in euch way that 
the wind will be directed on the track to biow the 
saow therefrom. These wind guides or conductors are 
placed at such points on the road as would otherwise 
be liable to become biockaded by enow, 





Klectrical. 


LAMP Socket any Tap.—Alexander PF. 
Vetter, New York City. This improvement has the 
ovaal device for attaching it to a wail socket, flexible 
cord, or other electric fixture, and made to receive an 
electric lamp in the usuai way, bat is fornished with 
an intermediate chamber contsining a switch by means 
of which a current may be termed on or off the lamp, 
and is provided with electrical connections for receiv- 
ing Gexible cords or wires for taking the current from 
\be socket either in paralle! with the lamp or in series 
with it, according to the requirements for use in trans- 
lating devices, euch as electric motors, medical appara- 
tua, etc, 





The Manufactare, Clarifying and 
Charging of Liqulds, etc. 

To Mr. Augast Werner, of No. 52 Warren Street, New 
York City, six different patents have been granted for 
methods apd means of filtering, separeting, charging, 
steaming, filing and miting, a employed in the mana 
facture of beer, wines, liquors, and other /iquids. 

The filer comprises « receiving vessel in which is 
suspended a series of connected frames, cach provided 
witb perforated transverse plates, a cover of filtering 
fabric incloeing each frame, while there is a layer of 
loose Gitering materia) between the covers of adjacent 
frames and means for connecting (he frames with each 
other to hold the filtering material clamped between 
them. Any desired number of frames may be united 
im te Biter, which can be readily taken apart to clean 
the undividaal frames and the filtering material. 

A froth and liquid seperator consists of a receiving 
receptacle provided with filling aoxzies, and connected 
with the Ouse end of au inverted cone-shape liquid sap- 
ply tabe, the email end of which i connected with a 
supply cask, while & gas supply is connected with the 
cark to maintain @ preseare on the liquid corresponding 
to the hydrostatic pressare ip the tabe, and the pressare 
desired in the vesels to be charged. If the bottles are 


to be filled wit fifty pounds pressare, for instance, the 
preveure i: the cask must be as great as thie, and enough 
higher to raise the liqaid to the bottles, 

To charge Nqaids, sach ae wines, beers, etc., with a 
enitable gar under presanre, a pump Convected with one 
en of & pipe causes the liquid to fow in « colamn to 
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the receiving vessel, while a second pump connected 
with a gas supply is connected with the pipe at ite low- 
est point to charge the liquid with gas under the hydro- 
static pressure of the colamn of the flowing liquid. 

To steam wine, beer, etc., preparatory to filling into 
kegs, casks, or bottles, the improved method provided 
consists of first forming a moving column of liquid and 
subjecting it to the action of heat at or near its base, 
under the hydrostatic pr of the col , the heated 
liquid being then discharged into a receiving vessel at 
the initial pressure. The liquid is kept constantly in 
motion and all inlet of air prevented, so that the valua- 
ble properties of the liquid and gases are retained, the 
| gas from the gas supply tank maintaining an equalizing 
pressure, and all further fermentation being prevented, 
whereby the liquid may be kept for a long time withoat 
being liable to spoil. 

For the manufacture and filling of liquids such as 
beer, a reservoir is provided to collect the gaseous pro- 
ducts of fermentation arising from the liquid in the fer- 
menting tun, and these gases are purified to produce 
carbonic acid gas, which 1s mixed with the beer pre- 
viously drawn from the fermenting tan, the charged 
liquid bemg then filled into barrels or kegs. An ap- 
paratas of special construction is prcvided oe carrying 
out this process in a simple and i 














preventing any waste of gases during fentinien aa 
the liquid so filled is designed to keep almost any de- 
sired length of time withoat spoiling. 

An improved liquid and gas mixing apparatua, of 
simple and darable constraction, is so arranged that the 
moving colamn of liquid actuates the mechanism for 
completely mixing the gas with the liqaid. A wheel 
driven by the colamn of liquid turns in a casing hav- 
ing an outlet or discharge pipe, a liquid supply pipe 
opening into the wheel at its center, and a gas supply 
pipe extending into the liquid supply pipe and discharg- 
ing through it into the w heel, 

The above inventions have also been patented by Mr. 
Werner in Great Britain, France, Germany, Belgir a, 
and Austria, 





Miscellaneous, 


Computine ScaLE.—John H. Swi- 
hart, Dayton, Ohio, This is a scale which may be used 
in the ordinary way for ascertaining the weight of ar- 
ticles, and also be used to automatically compute the 
price to which certain weighed articles amount and 
the quantity of an article which may be given fora 
certain price. It comprises a tilting lever frame 
adapted to support the weight of the load, parallel con- 
nected scale beams fulcrumed near the free edge of 
the lever, and made to indicate price and weight, and 
an adjustable connection between one of the beams ana 
the tilting lever frame, 


WHEEL VEHICLE.—Thomas Hill, Jer- 
sey City, N. J. This improvement is especially applica- 
ble to dumping carts or wagons, as well as to various 
kinds of draught vehicles carrying persons or merchan- 
dise. The epring-carrying pedestals which support the 
body form integral parts of the main frame, and on 
the under side of the castings, of which the pedestals 
form a part, are receases to receive the vehicle axle, U 
or clip,shped bolts bracing and supporting the sides 
and body of the axle. The improvement is designed to 
insure lightness, durability, and strength, and easy or 
light ranning of the vehicle, free from rattle or shake. 


LatcH.—Philip Steuerwald and Albert 
Cording, Saanemin, Il, This is an improvement in 
door catches which have a pivoted catch proper, to 
which is pivoted a sliding rod, anda spring holding it 
normally engaged with a projection on the door or door 
casing. In the patented device the knob or part at- 
tached to the door has inwardly projecting arms to 
whose extremities a catch is pivoted whose free end 
swings across the base of the knob, and is thas adapted 
to enter a recess in the door casing to hold the door 
closed. 


Tones.—Thomas Smith, Breckenridge, 
Miss. Tongs especially designed for conveniently grap- 
pling and easily carrying ice, kegs, boxes, etc, are pro- 
vided by this improvement, the construction being sach 
that the article can be readily disengaged by simply 
changing the position of the tongs, to throw the weight 
on one of the legs only. A bar carrying the pivot of the 
tong legs or tines is formed with a bearmng in which is 
fittedjto slide the handle bar, pivotally connected by two 
sets of links with the tong legs. 

BrRipGse FoR STRINGED INSTRUMENTS. 
—George Wooster, Fort Apache, Arizona Ter. This is 
an improvement for such instruments as the zither, 
guitar, mandoli=, and others having a fretted key board. 
It consists of a bridge plate, av anchor plate, and string 
rests adjustable upon the bridge plate, with locking de- 
vices for clamping the rests to the plates, the string 
reste being equal im ber to the ber of strings, 
and each string having an independent locking device, 
As the strings for such instruments are of irregular size 
and elasticity, this can be allowed for by the improve- 
ment, and the reste may be adjurted to give a tense 
string a greater length than a lax one, 


MusicAL KEY AND TRANSPOSITION 
Guips.—J. B. F. Showalter, Valparaiso, Ind. Disks of 
thin wood or cardboard, bearing different characters 
on their opposite sides, are hcid on a shaft supported 
from a base, the central and larger disk having near its 
outer edge the nataral and sharp keys of the different 
clefs on one side, and on the other side the natural and 
flat keys. Smaller disks on each side of the central one 
form indicator or pointer sections, while still smaller 
outside disks constitute minor accidental sections. By 
this means is formed aguide designed to quickly in- 
dicate the signatare of any given key and the notes 
sharped or flatted in it, the designation of the major 
and reiative minor and the accidental incident to the 
relative minor. 


Hat BLOCKER AND STRETCHER.— 
Adin W. Hilsinger, Orange, N.J. According to this 
improvement, the grippers are capable of individaa: 
ad jnetment, whereby the hat body operated on will be 
held firmly by each gripper, instead of their adjustment 
being collectively made as heretofore, Combined with 











two pivoted bars having a loose connection at their 


upper ends, one bar carrying the lowerjjaw, overhang by 
the upper jaw sliding on the other bar, is a longitu- 
dinally extending adjusting screw connecting the up- 
per jaw with ite carrying bar. 


Box Fastener.—Davis R. Knox, 
Portland, Mo, The box to which this device is appli- 
cable has a sliding lid or top, the box having an aper- 
tured locking end strip, and the sliding lid having a cor- 
respouding strip with a recess in which lies a crank- 
shaped vertically sliding and horizontally turning bolt 
adapted to engage the strips, and to turn a bent handle 
end outof the recess when the lid is unlocked. The fast- 
ening is cheap and easily operated, and entirely out of 
the way when the !id is closed. 


CLorHEs Drier.—George A. Leighton, 
Newaygo, Mich. This is an adjustable opening and 
folding rack, which is light, easily operated and ad- 
justed, and presents a large amount of clothes room, 
while it also has an adjustable caster or roller base that 
facilitates the movement of the rack over the floor, 
gives a steady cross support, and may be folded when 
the rack is not in use. 


RIFLE ATTACHMENT FOR SHOTGUNS. 
—William J. Redwine, Concordia, Kansas, This inven- 
tion providee a barrel with a number of parallel bores 
to slip into a shotgun barrel, the bores to be rifled after 
the manner of an ordinary rifle, there being a spring- 
pressed ejector at the butt end of the barrel with bores 
registering with the barrel bores, and mechanism for 
exploding the cartridges. The attachment may be 
quickly inserted in the barrel of an ordinary breech 
loading shot gun, and affords means for firing one or 
a number of small ballets, and forming an arm which is 
a combined rifle and shotgun. 


Stove.—Albert W. Alger, Kansas City, 
Mo. A series of deflecting dampers is arranged within 
a cylindrical stove body closed at one end and open at 
the other, while a telescopic head section in which is 
arranged a burner fits the open end, the construction 
forming an improved oil stove whereby the radiation of 
heat is greatly increased, while a safe and convenient 
method is provid»d of feeding oil to the burner. 


Huskine Pry.—Svein M. Halvards- 
gaard, South Sioux Fali, South Dakota. This is a de- 
vice with adjustable finger straps, and a plate or blade 
having at its forward end hollow bent claws, The im- 
provement also includes an adjustable palm piece that 
protecte the palm of the hand and gives increased 
strength to work and control the implement, 


Bae HoupErR.—Thomas Merry, Chi- 
cago, Ul. This is a simple and efficient device for hold- 
ing bags while they are being filled, and is formed of 
wire doubled upon itself to form a loop, with each arm 
of the loop offset or bent twice at right angles, the 
arms of the loop being connected at the free end with a 
looped§wire, and means being provided for supporting 
the wire loop. 


Eye SxHape.—Silas G. Soules and 
Horace E. Stowe, Hudson, Mass. A nose piete and two 
forwardly projecting trough-‘ike shades are comprised 
in this device, the shades fitting close to the lower eye- 
lids, so that no light can strike the eyes from under- 
neath. A screen hangs down from the inrer ends of 
the shades, and the device is more especially designed 
for the use of drivers of teams, engineers, etc., enabling 
the wearer to see more clearly ahead, 


Fan.—Samuel H. Baer, Brooklyn,N. Y. 
—This is an improvement in that class of fans in which 
the web folds between two handies, and opens into cir- 
cular form Sy swinging one handle section on a pivot 
connecting the handle sections. The outer folds of the 
web are secured on the handle sections by eheet metal 
L-shaped strips, which are not visible, but securely 
fasten the folds in place, and also inclose the body of 
the web and protect it from injury. 


Mat.—Henry E. T. Gerhard, Matta- 
pan, Mass. Thisis an improved article of manufacture, 
comprising a flexible waterproof base and a surface of 
overlapping scraps or strips, the base and scraps being 
secured together by rubber cement and vulcanized, 
The invention provides principally for utilizing the 
waste scraps of [waterproof material produced in the 
manafactare of waterproof garments. 

Truss.—John Gray, Buffalo, N. Y. 
This is a light and strong truss to be worn around the 
bedy for the treatment of hernia, and is adapted to 
carry the pad so that it may be held at an angle to the 
truss belt and at a convenient distance therefrom, 

Nors.—Copies of any of the above patents will be 
furnished by Mana & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





— 
NEW BOOKS AND PUBLICATIONS. 


APPLIED MgcHANIcS. By Andrew 
Jamieson. London: Charles Griffin 
& Co. 1892. Pp. xvi, 268. Price $1.25. 
We here have a London University examination 
manual, covering a special stage of the science and art 
department examination in applied mechanics. Not- 
withstanding this fact, the well known author seems to 
have succeeded in producing an excellent manual, The 
work is also characterized by numerous illustrations 
and an unasually full index. In the illustration of the 
ship's capstan, of page 44, the arrows indicating the 
motion of the rope are put in the wrong direction. 


COMMERCIAL ORGANIC ANALYSIS. 
Alfred H. Allen. Vol. Ill. Part I 


Philadel : P. Bilakist Son & 
Allen’s Commercial Analysis bas won so high a place 
in scientific literature, that any review of this last pub- 
lished portion is unnecessary. Criticism seems out of 
place indealing with it, A reference to its contents 
shows the ground covered, Amines and ammoninm 
bases, hydrazines, tar bases, such as aniline, pyridine, 
ete., and vegetable alkaloids are the subject matter of 
the present volame. The subjects are systematically 
treated. Thns under the cinchona alkaloids, the alka- 





loids are individually treated, their separation and the 
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commercial assay of cinchona bark comirg later. The 
commercial assay as executed in this city, while not 
given in detail, can be worked up very satisfactorily 
from the data given. We note also that the destruc- 
tion by fermentation of cocaine in coca leaves is duly 
noted. This isa subject which has occasioned mach 
trouble and dissatisfaction between importers and 
chemists, A very valuable feature is a plate of photo- 
reproductions of commercial leaves and leaves used as 
adulterants, 


A TREATISE on MortTGAGE INvVEst- 


MENTs. B a no oe 
neapolis: Kimball Printing Co. 
1892, Pp. x, 50. Price $1. 


This little manual is written for the public. It is ar. 
ranged in the paragraph form of legal treatises, 
with full-faced ca for each paragraph. The range 
of subjects is excellent, Possibly the author's pen- 
chant for long sentences might be criticised. Clear- 
ness is everything in a law book, and short sentences 
generally conduce thereto, 


ELectric LIGHTING AND PowER Dts- 
TRIBUTION. By W. Perren Maycock. 
Part I. London: Whittaker & Co. 
New York agents, Macmillan & Co. 
No date. No index. Price 75 cents. 


As we have noted in many other English science 
manuals, we again find the shadow of the London In- 
stitate examinations. It purports to be a really ele- 
mentary work and as such will be acceptable to many 
American readers, 


PHOTOGRAPHISCHES NoTiIz- UND NAcn- 
SCHLAGE-BUCH FUR DIE PRAXIS. 
Von Ludwig David und Charles 
Scolik. Third Edition. Halle a. 8. : 
Wilhelm Knapp. 1893. Pp. xiv, 204. 


This work, devoted to photographic notes, etc., for 
the amatenr, is illustrated by seven most beautiful helio- 
gravares, which in every way rival the best efforts of 
the artist and engraver. Otherwise it contains a useful 
amount of information and data us to platinotype and 
other processes, and a memorandum table for the entry 
of data concerning negatives. 


G23 Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


FEBRUARY, 1893, NUMBER. -—(No. 88.) 


TABLE OF CONTENTS. 

1. Elegant plate in colors, showing a very picturesque 
dwelling at St. David's, Pa. Floor plans and per- 
epective elevations. An admirable design. Mr. 
N. Trumbauer, architect, Philadelphia, Pa. 

2. Plate in colors showing a residence at Bridgeport, 
Conn, Two perspective views, one interior view 
and floor plans, Messrs. Longstaff & Hurd, 
architects, Bridgeport, Conn. An excellent de- 





sign. 

3. A model dwelling at Holyoke, Mass., erected at a 
cost of $6,000 complete. Perspective views and 
floor plans. H. W. Coolidge, architect, Holyoke. 
A pleasing design. 

4. A cottage erected at Cranford, N. J., at a cost of 
$5,000. Floor plans, two perspective views, etc. 
F. W. Beall, architect, New York, 

5. The First Baptist Church recently erected at War- 
berth Park, Pa., at a cost of $6,000. A unique 
design in the Gothic style of architecture, 

6. A residence recently erected at Bridgeport, Conn., 
ata cost of $5,900 complete. A picturesque de- 
sign. Perspective elevation and floor plans. Mr 
Cc. 8. B y, arch . Bridgeport. 

7. Anelegant residence recently erected at Newton 
Highlands, Mase. Perspective view and floor 
plans. Cost complete $6,472. 

8. An attractive design for a suburban dwelling at 
Holyoke, Mass. Perspective elevation and floor 
plans. Mesers. Gardner, Pyne & Gardner, archi- 
tects, Springfield, Mass, 

9. A row of model dwelling houses or West Sixty- 
eighth Street, New York City. An exquisite de- 
sign. Floor plans and perspective. 

10. A cottage at St. David's, Pa., recently erected at a 





of workers,— Concrete roofs.—Roman temples.— 
An automatic perspective machine, illustrated.— 
Drake's Columbus drinking fountain.—Sleigh 
bells.—A planing machine requiring little room, 
illustrated.--An improved side and roofing tile, 
illustrated.— An improved spring hinge, illustrat- 
ed.—An improved band planer and jointer, illus- 
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Business and Personal. 


—— sor Insertion under this head is One Dollar a line 
vor nach insertion ; about eight words to a line, Adver- 
tisemen!s snust be received at publication office as early as 
teen tay morning to appearinthe following week's iseue 
- 3° aati polish. Indianapolis. Samples free. 
Cheap 2d-hand lathes & planers. 8. M. York, Clev’d, 0. 
For Sale Valuable patent. A. M.,box 109, Buffalo, N.Y. 
portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer, Philadelphia, Pa. 
For Sale—Patent 47.9. 8. J. Kelso, 36 Parliament- 
ary Rd. Glasgow, Scotland. 
The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 
stow flexible shaft. Invented and manufactured by 
stow Mfg. Co., Binghamton, N.Y. See adv., page #. 
serew machines, milling machines, and drill presses. 
The Garvi in Mach. Co., Laight and Canal Sts., New York. 
nae Pumps for paper and pulp mills. [rrigating 
pumping plants. Irvin Van Wie, Syracuse, N. Y. 








nd san 
we vanted—2 second hand vertical engines, about 4''xé” 
or 4x5 |, Cheap, for temporary use. R. A. Morgan, 
Noank, Conn 

Portable engines and boilers. Yacht engines and 
boilers. 8. W. Payne & Sons, Elmira, N. Y., and 41 Dey 


Street, New York. 

Guild & Garrison, Brooklyn, N. ¥., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and forall purposes, 
general or spe ial. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

A suite of desirable offices, adjacent to the 


To Let 
eientific American offices, to let at moderate terms. 
Apply to Maun & Co., 361 Broadway, New York. 


Fine Castings in Bress, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 496 East 23d St., New York. 

Patent for Sale—Automatic self-opening and self- 
closing inkstand. Can be made for % cents each. Ad- 
dress H. A. Burgess, 94 Washington St., Boston, Mass. 


The best book for electricians and beginners in elec- 


tricity is“ Experimental Selence,” by Geo. M. Hopkins. | 


By mail, #; Munn & Co., publishers, 361 Broadway, N. Y. 

Kennedy Valve Mfg. Co., manuf'rs of brass, iron gate 
valves, patent indicator valves, fire hydrants, globe, an- 
gle, check, radiator, and safety valves, 52 Cliff St., N. Y. 


Canning machinery outfits complete, oi] burners for 


lehoalt 





Scientific American, 


























enti 
Carbon filaments fo for electric lamps, manufacture 





of, T. A. Ed 
Case. See 
Cash register, 
Cash register, 
Cash resiter, ¥. C. Osborn * SOREL EIEE a 9S Se 
Cash register and indicator, T. Carney............. 
pty my O indicator, H. M. Neer........... 
Chair. Dental chair. 
Check, pe ee 
«mei, blank money order, or similar instru- 














soldering, air pumps, can wipers, can testers, 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Competent persons who demre agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientifie American office, 361 
Broadway, New York. 


[Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
Free on application, 


New York. 














HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information and not for publication, 

References to former articles or answers should 
give date of paper and puge or number of question. 

inquiries not answe in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, cath mast take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without ee 

Seilentifie American plements referred 
to may be had at the -&, "Biss 10 cents each. 

aose referred to promptly supplied on receipt of 

we. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(4666) W. N. asks what they put in the 
tumbling mills to smooth up broom handles. I want 
to make a mill for tambling handles, and don’t know 
what to put in to roll with them, A. Hard wood chips 
from & tarning lathe or wood planer are best. Coarse 
hard wood sawdust may be used. 


(4667) C. E. M., Arizona, writes: We 
have @ number of barrels of cement that got wet in high 
water last spring, Do you know of any way that it 
can be fixed so it can be used again? Would like very 
mach to know, as cement is a very expensive article in 
thiscoantry, A. You can only utilize the cement by 
rebarning in a kiln and regrinding. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


January 31, 1893. 
AND BACH BEARING THAT DATE. 


(See note at end ot list about copies of these patents. } 
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Confessional, folding. > A. Firnstein......... 

—- driver, A. & A. Iske...............-.0.+ 
machine 






tort the reduction of - De 


Coupling. ee >-¥ "Sp coupling. 
Cultivator, M. B. Goving er erate istausee 


see 

Safiain faslontie Ak. Prose cn 
Cutlery, tongs for use in hardening, Watrous & 
Ass-gestorz--sstze~-pacccoscanescpssocotecwoes 
Sotemne, nD i’ bolding ining or or roman mate- 
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shoe, SW. ®. Timmerman. AT 
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Ladder and window platform, convertible step, J. 
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Meas eqsuring and recording apparatus, jiquid, W. 
| ‘ow 
Measuring instrument, electrical, E. W 
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See Water meter. 
ill. See Grinding ‘mill, 
See Glass mould. 


ring vessel, rotating, I. a T. Nichols.......... 491,064 
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| Paint got Deming & Fuller (r) 

879 Pan. 

490,765 | Paper folding la D. P. McLaughlin. 
vements, e 





Dust pan. 
, composition of matter for, G ° 


490,724 
490,913 
490,065 

491,009 
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Distilli ratus, water, Thomas & Grow...... 491,028 
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and the others appear at the foot of the article as sy- 
nonyms. For the purpose of finding readi!y the defini- 
tion of one of the synonyms, a most complete index is 
added. The work is very compiete, anc is absolutely 
indispensabie to all in any way interested in “ Kiectrical 
Science,” from the higher electrical ex pert to the every- 
day electrical workman. It should be in the poasession 
of all who desire to keep abreast with the progress of 
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the use of cpgwaass and Builders, at BRiectricuans 
and Sea-goin ~ ineers in Charge. By J.W. Urquhart, 
Electrician. numerous il! mavations. 25 pages, 
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ors, of! and grease cups, etc., will interest ey 
—4 send for one, and mention the Scien- | 
tite The Laskenheimer Company, 
Successor to = LUNKENHEIMER ee MFG. Co., 
Cincinnati, O., U. 8. A 














ete. 
CHARTER GAS ENGINE CO. 


ay — ~ oe 
P. O. Box M8. Sterling, Lil. 


Economy. 
Bimplicity. Safe*> 








yy U. &., Camaca ano Eunoex. 
FIRE-PROOF. Easily applied byanyone. Send for and Descriptive Price List. 
H. W. JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ As’ Fire s and W: gihing. Building Folt. 8 Packings, 
87 MAIDEN LANE, NEW YORK, 
sERSEY CITY, cmcago, PHILADELPHIA, BOSTON, ATLANTA, Lonpom. 





“IMPROVEMENT THE ORDER OF THE AGE.” 


The Smith Premier Typewriter 


Embodies the most Progressive Mechanical Principles. 
All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 
Easiest Running, and Nearly Silent. 
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We have 2 branch offices in the principal cities throughout the United States. 


‘miowwy 40f puog 








TO INVENTORS. invention of merit for Burope 


Has over D years ex ence abr« 


broad, | acquaintance, 
a capital. P.O. Box ml, ‘Poston, Mass. 





oon von FINE TOOLS EMERY Syog, 


tae Bias C1Butheo, tuba > 














ater power. _ ‘TrRic LiGuT 


ing cheap w: 
COMM LS8TON ERS, Marshall, Mic 


Delaney’s Metallic Gaskets 
and 












- Doigney A Co. 
see. Beautiful Views. Send 
Thies & Fe ler St. World's Fair srs Pre ret 








* * JOHNSTON’S ELECTRICAL AND STREET RAILWAY DIRECTORY. * * 


Just out, Feb. ist. 2 eneral — ight Central tiens, rinsing “Agente Plants, Street Kai * and Elec- 
tricalt empanies Ge Saeco, eect 4 

Also Electrical Manu Feccurers. 
postage, #4. oe. sam pl 

a year, and copies of Sdkesseate . & 


vient | Ww ork rete ania beautifully iilustrated, 
0 


Huica » 41 Park ‘Rew, WwW YOR 


EDISON INCANDESCENT LAMP 


IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 
All others infringe the Edison Patents, and are counterfeits. 
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